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1. INTRODUCTION 

On behalf of the 216 Paterson Plank Road Cooperating PRP Group (Group), Golder Associates Inc. 

(Golder Associates) has prepared this Interim Data Report (Report) for the Off-Property 

Investigation (Investigation) at the 216 Paterson Plank Road Site (Site) in Carlstadt, New Jersey. 

The Investigation was conducted pursuant to the Final Work Plan Amendment (Work Plan; Golder 

Associates, 1995) dated December 21, 1995 and approved on February 14, 1996, by the United 

States Environmental Protection Agency (USEP A). This Report is submitted in partial fulfillment 

of the reporting requirements set forth in the Work Plan. Administratively, the work is being 

conducted pursuant to the additional work provisions of an Administrative Order on Consent (Index 

No. CERCLA II-50114) dated September 30, 1985 (RIlFS Order). 

The primary objective of the Investigation is to provide additional information regarding the nature 

and extent of groundwater contamination within the till and bedrock units. This Report presents the 

data collected during the Investigation conducted between June and September 1996; and provides 

recommendations for additional investigations at the Site. 

This Report includes the following key elements: 

• Section 2 describes the Site, including previous studies, the 1990 Record of Decision, 
interim remedial measures, and the regional geologic and hydrogeologic settings; 

• Section 3 describes the Investigation procedures including installation of 10 monitoring 
wells; borehole geophysical testing; hydrogeologic testing; groundwater sampling and 
analysis; and, long-term water level monitoring; 

• Section 4 describes the Site geology and hydrogeology based on previous Site data and the 
new data obtained during the investigation program, and presents results of chemical 
analyses of groundwater samples collected during the Investigation; and 

• Section 5 presents the conclusions and provides recommendations for future investigations 
at the Site. 

These sections are supported by tables and figures which summarize the analytical data and 

illustrate geologic and hydrogeologic interpretations. Additional supporting information generated 

from field activities is included in appendices. 
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2. SITE BACKGROUND 

The 6-acre Site is a former chemical recycling and waste processing facility which ceased operation 

in 1980 and is located in a light industrial/commercial area of Carlstadt, New Jersey (Figure 1). 

The property is bordered to the southwest by Paterson Plank Road, to the northwest by Gotham 

Parkway, to the southeast by a trucking company, and to the northeast by Peach Island Creek. The 

Site was placed on USEPA's National Priorities List (NPL) in 1983. 

The following sections provide a brief overview of the major remedial activities conducted at the 

Site to date. 

2.1 Previous Studies 

A Remedial Investigation (Dames and Moore, 1990) was initiated in 1987 which evaluated soil and 

groundwater contamination beneath the Site. Borings were advanced at 30 locations during the 

remedial investigation and chemical analyses were performed on soil samples from 17 of these 

borings. In broad terms, the investigation revealed ground conditions comprising fill overlying a 

clay layer which was in tum underlain by glacial till and bedrock. Fourteen shallow piezometers 

(P-l to P-14), and 7 shallow monitoring wells (MW-IS to MW-7S), were installed in the fill zone 

along with 3 deeper monitoring wells (MW-2D, MW-5D, and MW-7D) as shown on Figure 2. 

An initial Feasibility Study was conducted in 1989 by Environmental Resources Management, Inc. 

(ERM, 1989). The Feasibility Study evaluated remedial alternatives for First Operable Unit (FOU) 

comprising groundwater and soils/sludge above the clay layer. 

A total of nine monitoring wells were installed off-property by Dames and Moore in 1989 pursuant 

to Project Operations Plan (POP) No.8 (Dames and Moore, 1988). Five shallow monitoring wells 

were screened within the fill (MW-8S to MW-12S) and four deeper monitoring wells were installed 

(MW-8D, MW-llD, MW-12D, and MW-13D). At the specific request of one of the off-Property 

owners, and with the approval of US EPA, monitoring well RMW-13D was subsequently installed 

in October 1995 as a replacement for MW -13D. The well installation and boring log was submitted 

to US EPA on November 20, 1995. Following two rounds of comparative groundwater sampling in 

RMW-13D and MW-13D, monitoring well MW-13D was decommissioned as part of the 

Investigation with the approval of USEPA. The well decommissioning form is included in 

Appendix A. 
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A deep bedrock monitoring well (MW-2R) was installed on the property by Dames and Moore in 

1989 pursuant to POP No.9 (Dames and Moore, 1988). Dames and Moore also excavated 23 test 

pits in July, 1989 to evaluate the nature of the fill material. The results are summarized in a report 

titled Final Report - Excavation of Test Pits (Dames and Moore, 1989). 

A Baseline Risk Assessment (BRA) for the Site was conducted by Clement Associates (Clement, 

1990) for the USEP A. The BRA followed USEP A guidance for conducting risk assessments 

current at the time and utilized the information primarily collected during the initial phase of the RI. 

2.2 1990 Record of Decision 

On September 14, 1990, USEPA issued a Record of Decision (ROD) selecting an interim remedy 

for the FOU at the Site based on the Remedial Investigation, Feasibility Study, and the BRA. The 

ROD defined the FOU as "contaminated soils and groundwater above the clay layer" and the 

selected remedy comprised the following major elements: 

• Installation of a slurry wall around the entire Site; 

• Installation of an infiltration barrier over the Site; 

• Installation of a groundwater collection system, and extraction of groundwater from the 
FOU zone; and 

• Off-Site treatment and disposal of extracted groundwater. 

USEP A determined that the selected Interim Remedy would "reduce the migration of hazardous 

substances, pollutants and contaminants out of the first operable unit zone" and be "consistent with 

an overall remedy which will attain the statutory requirement for protectiveness." 

2.3 Interim Remedial Measures 

The Interim Remedy was designed and implemented by the Group pursuant to an Administrative 

Order (Index No. II CERCLA - 00116) dated September 28, 1990. The Interim Remedy is 

illustrated in Figure 2 and consists of the following: 

1. A lateral containment wall comprising a soil-bentonite slurry wall with an integral high 
density polyethylene (HDPE) vertical membrane which circumscribes the property; 

2. A horizontal "infiltration barrier" consisting of high density polyethylene (HDPE) 
covering the property; 
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3. A sheet pile retaining wall along Peach Island Creek; 

4. A groundwater extraction system for shallow groundwater consisting of 5 extraction 
wells screened in the fill which discharge to an above grade 10,000 gallon holding tank 
via an above grade header system; and 

5. A chain link fence which circumscribes the Site. 

The design of the Interim Remedy is presented in the Interim Remedy Remedial Design Report 

(Canonie, 1991) and construction was undertaken between August, 1991 and June, 1992. As part of 

the Interim Remedy design, 18 soil borings were conducted to evaluate subsurface conditions in the 

vicinity of the proposed slurry wall. The Interim Remedy construction is documented in the Final 

Report - Interim Remedy for First Operable Unit (Canonie, 1992). 

The Interim Remedy has been in operation since June 1992 and extracted groundwater is regularly 

shipped, via tanker trucks, to the DuPont Environmental Treatment (DET) facility, located in 

Deepwater, New Jersey, for treatment and disposal. Between March 1993 and March 1994, the 

extraction system was not operational because of pump fouling by free phase product (Canonie, 

1993). 

Maintenance and monitoring of the Interim Remedy is conducted pursuant to the USEP A. approved 

Operations and Maintenance Plan (Canonie, 1991). Quarterly Operations and Maintenance reports 

are submitted to USEPA which contain the following: 

1. Summary of groundwater extraction from the FOU; 

2. Summary of Site inspections and maintenance activities; 

3. Groundwater levels; and 

4. Groundwater and surface water quality results from the quarterly sampling program. 

The monitoring program currently consists of thirteen groundwater monitoring wells (MW-2D, 

MW-2R, MW-5D, MW-7D, MW-8S, MW-8D, MW-9S, MW-I0S, MW-llS, MW-IID, MW-12S, 

MW-12D, and RMW-13D) as shown on Figure 2 and four surface water sampling points in Peach 

Island Creek. In accordance with correspondence from USEPA dated June 30, 1995, samples are 

analyzed for Target Compound List (TCL) volatile organic compounds (VOCs) quarterly, and the 

Target Analyte List (TAL) and TCL compounds annually. 
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2.4 Regional Geology 

The Site is located in the Piedmont Lowland physiographic province of Bergen County and is 

underlain by interbedded sedimentary and igneous rocks ofthe Triassic-Jurassic age Newark basin. 

The Site is situated in a lowland called the Hackensack Meadowlands, a large tidally influenced 

marsh drained by the Hackensack River and its tributaries which flow south to Newark Bay. The 

lowland is characterized by flat topography and underlain by the sedimentary rocks. More resistant 

igneous rocks form prominent northeast-trending strike ridges on either side of the lowland. Much 

of the original topography of the Hackensack Meadowlands was originally under several feet of 

tidal estuarine waters. Large portions of the estuary are now several feet above mean sea level as a 

result of extensive industrialization, landfilling and reclamation, and construction of major 

roadways including the New Jersey Turnpike. The regional geology is illustrated in Figure 3. 

Physiography 

The topography and surficial geology in the vicinity of the Site is largely a reflection of man-made 

fill and unconsolidated deposits related to the Wisconsinan stage glaciation which reached its 

maximum extent approximately 20,000 years ago during the Pleistocene Epoch (Stanford et al. 

1993). Modem day, tidally influenced stream valleys have cut meandering channel networks 

within the lowlands and a vast array of narrow mosquito-abatement drainage trenches and ditches 

were cut into the surficial meadow mat during the early historical development of the Meadowlands 

(USEPA, 1993, Dames and Moore, 1989). 

Bedrock outcrops are quite rare in the lowland because of an extensive mantle of unconsolidated 

glacial deposits and the present topography. The terminal Wisconsinan moraine which was located 

about 20 miles south of the site in Essex, Hudson and MODmouth counties, has influenced the 

development of the geologic conditions underlying the site. As the glaciers advanced south, 

existing drainage courses were modified by glacial erosion and deposition, and locally blocked by 

ice forming glacial lakes. Deep scoured preexisting bedrock valleys were infilled by the glacial 

deposits to the west of the Site. The north-south running Kenilworth bedrock valley was scoured 

down into bedrock to a depth of 250 feet below Mean Sea Level (MSL) and the Overpeck bedrock 

valley, trending almost parallel with the New Jersey Turnpike and the present day Hackensack 

River, is as much as 200 feet deep. The bedrock surface rises from the valley axes to a gently 

undulating, glacially smoothed interfluve surface which underlies most of the New Jersey Sports 

Complex and adjacent areas. The bedrock surface may locally rise to within 10 feet of the present 
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grade, or break through the lowland as isolated "islands", such as Laurel Hill. In the area of the 

Site, the bedrock occurs at an elevation of 30 feet to 50 feet below MSL. An almost continuous 

mantle of glacial till overlying the bedrock shows that the buried bedrock valleys, and the broad 

intervening interfluves were present prior to glaciation. 

During the final, northward retreat of the glacial ice sheet, proglacial lakes dammed behind the 

terminal moraine inundated the lowlands. Glacial Lakes Hackensack and Bayonne formed about 

15,000 years ago, at which time locally up to 200 feet of varved clays accumulated as seasonal (or 

varved) lacustrine sediments (parillo, 1959, Stanford et aI. 1995). Along the margins of these lakes, 

coarser grained silts, sands, gravels and occasional boulders were shed into the varved sediments 

from the surrounding ridges and dropped by floating icebergs. Glacial Lake Hackensack drained 

into the Atlantic Ocean about 10,000 years ago when the terminal moraine was breached, leaving 

behind a vast featureless lowland (Averill. et aI. 1980). 

About 4000 years ago, rising sea level and resultant marine incursions into northern New Jersey 

converted the lowlands into a vast salt marsh and tidal-flat, drained by the present day Passaic, 

Hackensack and Rahway Rivers 

Strati2raphy 

In general terms, the stratigraphic sequence (Stanford et aI., 1994; Averill et. al. , 1980) in the 

Piedmont Lowland Physiographic Province from the youngest to the oldest geologic units can be 

subdivided as follows: 

Uncollsolidated Deposits 

• Man-Made Fill: Consisting of a mixture of soil, sand and gravel, and significant 
quantities of varying sizes of debris. 

• Marine and Marsh Sediments: Inter-tidal and Recent fluvial deposits: consisting of 
fluvial and estuarine sands, silts, clays and gravels overlain by the intertidal silts, clays, 
salt marsh and meadow-mat deposits; 

• Glacial Deposits: consisting of stratified glaciolacustrine silts, silty clays and clays, 
often varved (including the older Glacial Lake Bayonne and younger, Glacial Lake 
Hackensack deposits), and outwash sands, silts and gravels; the stratified deposits 
generally overlie unstratified deposits which include glacial till (Rahway Till) and pro
glacial fan-delta deposits; 

• Pre-glacial Deposits: consisting of sands, gravels and silts infilling buried bedrock 
valleys carved by the pre-glacial, ancestral Passaic and Hackensack rivers; 
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Consolidated Deposits 

• Bedrock: consisting of Triassic and Jurassic age, bedded, gently west-dipping, 
sandstones, siltstones, and conglomersates, interbedded with basalt lava flows and sills 
of the Newark Basin. 

2.5 Regional Hydrogeology 

Groundwater in this part of New Jersey is obtained from bedrock and the overlying 

unconsolidated deposits. The unconsolidated deposits consist of both Recent and Holocene age 

fluvial deposits, and the underlying glacial deposits. Bedrock aquifers are generally confined by 

the overlying mantle of unconsolidated deposits. The fluvial deposits, and the glacial deposits 

form unconfined, semi-confined, and locally confined aquifers. The extent and thickness of 

discrete water-producing beds within the bedrock aquifer is generally controlled by secondary 

porosity such as joints, bedding planes and an assortment of other fractures. The hydraulic 

properties of the bedrock aquifers have been described in detail by Herpers and Barksdale 

(1951). 

The glacial deposits are divided into stratified and unstratified deposits and can form productive 

aquifers. The glacial deposits consist of boulders, gravel, sand, silt, and clay largely derived 

from the local bedrock. Glacial tills, when present, generally serve as confining beds to the 

underlying bedrock. In deeper portions of the glacially scoured bedrock valley, glacial aquifers 

are developed in the pre-glacial valley fill deposits which consist of moderately- to well-sorted 

silts, sands and gravels, having been transported by glacial meltwater streams. 

Overlying these older glacial deposits are the stratified glaciolacustrine sediments consisting of 

laminated (varved) clays, silts, very fine-grained sands and occasional gravel. The lacustrine 

sediments may be described as regional confining beds. Sand and gravel deposited as deltas and 

fans in the glacial lakes may also locally overlie lake-bottom sediment, resulting in surficial, 

unconfined glacial aquifers. Recent age overbank flood plain silts and clays, and laterally 

discontinuous silts and clays of short-lived proglacial lakes may also locally act as confining 

beds. 
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3. OFF-PROPERTY INVESTIGATION FIELD WORK 

The Investigation was initiated pursuant to the Agency approval of the Final Work Plan 

Amendment dated December 1995 and entailed the installation of ten monitoring wells; the 

completion of one deep bedrock pilot boring; borehole geophysical testing; hydrogeologic testing; 

groundwater quality sampling; and, long-term water level monitoring. All field activities were 

overseen by the USEP A oversight contractor ICF Kaiser. 

Site investigations commenced with the deep bedrock pilot boring (MW -8R) on June 24, 1996. 

Monitoring well installation and development was completed on August 28, 1996. Borehole 

geophysical testing commenced on July 9, 1996 in the deep bedrock pilot boring and was 

subsequently completed on September 26, 1996 with the natural gamma and acoustic (cement

bonding) logging. Hydrogeologic testing commenced with the packer testing of the deep bedrock 

pilot borehole on July 11, 1996 and was completed on August 29, 1996 with the slug testing of the 

newly installed till monitoring wells. Groundwater sampling commenced on September 17, 1996 

concurrent with the scheduled quarterly Operation & Maintenance (O&M) sampling program and 

was completed on September 24, 1996. Long-term water level monitoring commenced on October 

3, 1996 and was completed on November 25, 1996. 

The Site investigation used the following field instruments: Microtip-2000 Photo-ionization 

detector (PID) and Mini-Rae PID PGM-75 were used for VOC monitoring during the drilling 

program; Hydac 910 portable water quality meter (pH, temperature, and specific conductivity) and 

HF Scientific Model DRT-15 Portable Turbidity Meter for monitoring well development; and, 

Horiba U-I0 portable water quality meter (pH, specific conductivity, turbidity, dissolved oxygen, 

and temperature), Hanna meter (eH), and YSI Dissolved Oxygen Meter fqr groundwater sampling. 

All instruments were calibrated, at a minimum, to the operations manual specifications prior to use 

each day. 

Drilling and well installation services were provided by Aquifer Drilling & Testing - MidAtlantic, 

Inc. of Trenton, New Jersey. Laboratory services were provided by CompuChem Laboratories, Inc. 

of Chapel Hill, North Carolina and Accutest of Dayton, New Jersey. Borehole geophysical services 

for the natural gamma and acoustic logging were provided by COLOG, Inc. of Golden, Colorado. 

Surveying services were provided by GEOD Corporation of Newfoundland, New Jersey. 
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3.1 Monitoring Well Installation 

A total of six till monitoring wells (MW-lOD, MW-14D, MW-15D, MW-16D, MW-17D, and 

MW-18D) and four bedrock monitoring wells (MW-8R, MW-10R, MW-llR and MW-14R) were 

installed per sections 5.4.2 and 5.4.3 of the Work Plan. 

Figure 2 illustrates the location of the monitoring wells and Table 1 summanzes the well 

construction. Appendix B includes boring and well installation logs and the New Jersey 

. Department of Environmental Protection (NJDEP) Well Certifications-Form A (As-Built 

Certification) and Form B (Location Certification). 

The following sections summarize the procedures used to drill, install and develop the monitoring 

wells. 

3.1.1 Drilling Program 

The drill rig, augers and drill stem, rig tools, and well materials were thoroughly steam cleaned 

upon arrival on-Site, between each borehole and prior to leaving the Site with potable water 

obtained from a water main located on-Site. A temporary decontamination pad was used to contain 

water generated from the steam cleaning operations. The water generated from the steam cleaning 

was disposed of in the on-Site 10,000 gallon leachate holding tank for subsequent off-Site disposal. 

Drill cuttings/mud generated from the steam cleaning was placed into DOT approved 55-gallon 

drums and staged on-Site for subsequent disposal. 

Bedrock Pilot Borehole - MW-SR 

The borehole for MW-8R was completed in several stages. First, a 14-inch diameter borehole was 

advanced 2 feet into the clay confining unit using hollow stem auger (lISA) drilling techniques. A 

lO-inch diameter steel casing was then driven I-foot below the drilled borehole. The annulus 

between the borehole and the casing was grouted using cement-bentonite grout placed using the 

tremie method. After a minimum period of twelve hours, fluid within the casing was flushed out 

and a 9-5/8-inch borehole was advanced to the top of bedrock using HSA and wash rotary drilling 

techniques. The natural mud from the formations was used as the drilling fluid. 

Soil samples were taken during drilling by driving a 2-inch outside diameter (OD) split-spoon 

sampler a distance of 2 feet at continuous intervals to refusal. Blow counts required to drive the 
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split-spoon each 6-inch increment were recorded. The total recovery of each sample was measured 

and the soil classified using the Unified Soils Classification System (USCS) based on visual 

description only. Soil samples were monitored for the potential presence ofVOCs using a PID and 

readings were recorded on the boring log. A representative portion of each sample was placed in a 

glass jar and labeled for archive. 

Refusal was encountered at 59 feet below ground surface (bgs) from which point further samples 

were obtained by coring with HQ diamond-bit core barrel with wireline setup. The core barrel 

seized up and lost circulation at 64 feet bgs. The borehole was augered to 65 feet bgs and drilled to 

69 feet bgs using wash rotary. Rock coring resumed at 69 feet bgs and continued until 10 feet of 

competent bedrock (69 to 79 feet bgs) was cored. It should be noted that although coring began at 

59 feet bgs bedrock was not actually encountered until 69 feet bgs. The corehole was then reamed 

using air rotary techniques (9-5/8-inch diameter borehole). A 6-inch steel casing was subsequently 

set within the reamed corehole and grouted with a cement-bentonite grout using the tremie method. 

After a minimum period of twelve hours, fluid within the casing was flushed out and the next 50 

feet of bedrock was cored. Ten foot core runs were completed to a depth of 129 feet bgs. Borehole 

geophysics and packer testing were completed as described in Sections 3.2 and 3.3. 

To complete the installation of monitoring well MW -8R, the cored borehole was grouted to a depth 

of 97 feet bgs with a cement-bentonite grout using the tremie method. After a minimum of 12 

hours, the portion of the borehole between the bottom of the 6-inch steel casing and the top of grout 

was reamed to 5-5/8-inches in diameter using air rotary drilling techniques and an in-line filter. A 3 

foot thick layer of filter sand (fine grained sand pack) was placed on top of the grout prior to the 

installation of the well screen and riser. Monitor well construction details are' provided in Section 

3.1.2. 

Bedrock Monitoring Wells 

The boreholes for bedrock monitoring wells MW-10R, MW-11R and MW-14R were also advanced 

in several stages using generally the same procedures as described above. Several deviations from 

the Work Plan were necessary based on the field conditions encountered which were approved in 

the field by ICF Kaiser. These modifications include: 

• Monitoring well MW-10R was completed with 2-inch diameter stainless steel well screen 
and riser due to the poor rock quality; and 
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• Monitoring well MW-11R was triple cased consisting of l2-inch, 8-inch, and 4-inch steel 
casing to prevent possible cross-contamination. Contamination was encountered (based on 
visual and PID readings) at the following depths: 16 to 20 feet bgs and 27.5 feet bgs. 

Drilling methods consisted of the following: hollow stem auger for the installation of the outer 

casings into the clay confining unit for all three monitoring wells; wash rotary to the top of bedrock 

with the exception of MW -lOR in which air rotary was utilized for the installation of the inner 

casing; and coring followed by reaming using air rotary to complete the boreholes into bedrock for 

all three wells. The natural mud from the formations was used as the drilling fluid during wash 

rotary drilling. It should be noted that in all cases the outer casing was installed a minimum of 2 

feet into the confining layer and to a depth at which no PID readings were measured on the soils. 

Till Monitorin2 Wells 

The boreholes for monitoring wells MW-lOD and MW-14D through MW-18D were advanced in 

several stages using the same general procedures as previously described. No significant 

modifications to the Work Plan drilling procedures were necessary. 

Drilling methods consisted of the following: hollow stem auger for the installation of the outer 

casings into the clay confining unit for all six monitoring wells; HSA to top of bedrock at locations 

MW-15D and MW-16D; wash rotary to the top of bedrock at locations MW-lOD, MW-17D, and 

MW-18D; and, air rotary to top of bedrock at location MW-14D. The natural mud from the 

formations was used as the drilling fluid during wash rotary drilling, except for MW-14D in which 

bentonite was added to keep the borehole open for well installation. The top 5 feet of bedrock was 

cored at locations MW-15D and MW-16D to confirm the top of bedrock (at all other locations an 

adjacent bedrock corehole existed to confirm bedrock elevation). 

Drill cuttings and fluids were placed into DOT approved 55-gallon drums and labeled and staged 

on-Site for subsequent disposal. 

3.1.2 Well Installation 

Monitoring wells MW-lOD and MW-14D through MW-18D were constructed with 4-inch internal 

diameter well screens and risers and monitoring wells MW -8R and MW -lOR were constructed with 

2-inch internal diameter well screen and riser. All screens and risers were flush threaded, Schedule 

5, Type 304 stainless steel. Well screens were continuous wrap No. 10 slot (O.OlO-inch). Bedrock 

monitoring wells MW-llR and MW-14R were completed as open coreholes. 
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Monitoring wells MW -1 OD and MW -14D through MW -ISD were constructed to provide data from 

groundwater within the till unit. It should be noted that the original intention of monitoring well 

MW -ISD was to provide data from groundwater within the weathered bedrock zone. However, the 

pilot bedrock boring (and the other bedrock wells) did not encounter a weathered rock zone. 

Therefore, monitoring well MW -ISD was completed within the lower portion of the till unit. 

As per the Work Plan, each till well was to be screened within the most contaminated zone based 

on PID readings and visual observations during drilling. If no elevated readings and/or visual 

contamination was observed, the most permeable zone (based on visual assessment of split spoon 

samples) was to be screened with a maximum screen length of 10 feet. No elevated PID readings 

and/or visual contamination was observed within the till unit during the drilling of each borehole. 

The following provides a summary of the resulting till well construction details: 

• A 2-foot well screen was used in the construction of monitoring well MW-15D due to the 
presence of only 6.5 feet thickness of the till unit; 

• A 5-foot well screen was used in construction of monitoring wells MW-IOD and MW-16D 
based on a till thickness of 10 and 14 feet, respectively. Although a lO-foot well screen 
might have been used for monitoring well MW-16D, it was decided to use only a 5-foot 
well screen in order to ensure there was isolation from the underlying bedrock and the 
overlying varved clay unit. As such, the well screen was placed across the more permeable 
portion of the till unit which had a thickness of only 6.5 feet. 

• A 10-foot well screen was used in construction of monitoring wells MW-14D and MW-
17D. Monitoring well MW-14D was screened from 40 to 30 feet bgs in order to monitor a 
medium to coarse sand lense encountered from 33.5 to 35 feet bgs. Monitoring well MW-
17D was screened from 45 to 55 feet bgs within a portion of the till unit visually identified 
as being more permeable. Additionally, as no weathered bedrock was encountered, 
monitoring well MW -ISD was installed at depth of 62 to 67 feet bgs to provide additional 
coverage of the till unit which had a thickness of 31 feet at this location. 

Bedrock monitoring wells MW-SR and MW-14R were constructed in accordance with the Work 

Plan. The construction ofMW-lOR and MW-llR was modified as described in Section 3.1.1. 

All wells, except MW-llR, were completed with 12-inch diameter steel protective flushmount 

casing. Monitoring well MW -llR was completed with a 24-inch flushmount square vault. 

The construction details of each well (total depth, length of well screen, screen interval, and 

thickness of sand pack) were discussed and approved in the field by ICF Kaiser prior to well 

installation. 
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3.1.3 Well Development 

Following installation, each well was developed using a combination of a Grundfos Redi-Flo 2 or 3 

inch JetSub submersible pump and a surge block. A sand bucket and bailer was initially used to 

assist with the development of monitoring well MW-15D due to excessive siltation which 

precluded the initial use of a submersible pump. 

Well development forms are presented in Appendix C. The well development procedure and 

completion of development at each well was approved in the field by ICF Kaiser. The procedure 

generally involved initially pumping one well volume and then hand surging for approximately five 

minutes. This procedure was repeated until no further significant improvement was observed 

through the monitoring of field parameters (turbidity, pH, and conductivity). In addition, 

approximately two times the volume of water lost in the borehole during coring was removed from 

bedrock wells MW-I0R and MW-IIR. 

Development water was contained and allowed to settle prior to discharge into the on-Site 10,000 

gallon holding tank for subsequent off-Site disposal. 

3.1.4 Well Decommissioning 

Although not originally part of this Investigation, monitoring well MW-13D, which was replaced 

with monitoring well RMW-13D in October 1995, was decommissioned on August 11, 1996 in 

accordance with N.lA.C. 7:9-9.1 et. seq. and USEPA's letter dated April 5, 1996. The 

abandonment procedure was approved in the field by ICF Kaiser. The procedure included 

removing the flush mount casing and driving a split-spoon sampler through the bottom of the well 

screen in order to remove the well screen and riser. After unsuccessfully attempting to remove the 

well screen and riser, the well was sealed in place with a cementlbentonite grout using a pressure 

grout hose placed at the bottom of the well. After the well was sufficiently sealed, the area in 

which the flushmount casing had been removed was patched with an asphalt material. The well 

decommissioning form is presented in Appendix A. 

3.2 Hydrogeologic Testing 

Estimates of horizontal hydraulic conductivity, hydraulic head and potential groundwater flow 

zones were obtained by conducting packer tests in cored borehole MW-8R. Estimates of horizontal 

hydraulic conductivity were also obtained by conducting packer tests in cored boreholes MW-IIR 
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and MW -14R. Originally, a packer test was to be completed in cored borehole MW -lOR. 

However, due to the poor quality of the bedrock (low rock quality designation (RQD)), the 

installation of a stainless steel well screen and riser was necessary in order to keep the borehole 

open for subsequent groundwater sampling events. Therefore, a rising head slug test was 

performed at this location. Packer testing commenced on July 11, 1996 at location MW-8R and 

was completed on August 28, 1996 at locations MW-11R and MW-14R. Details of the packer 

testing procedures and results are presented in Appendix D and results are discussed in Section 4.0. 

Rising head tests were performed in monitoring wells MW-IOD, MW-lOR, and MW-14D through 

MW-18D on August 28 and 29, 1996. Details of the testing procedures and results are presented in 

Appendix D and results are discussed in Section 4.0. 

Decontamination of the packer tools, pressure transducers, and submersible pump was performed 

upon arrival on-Site, between each monitoring well and prior to leaving the Site, following the 

procedure outlined in the Work Plan. 

3.3 Geophysical Testing 

Geophysical testing was completed in two phases. The first phase included downhole velocity 

survey, caliper log, and temperature log in the pilot borehole; and, downhole velocity and downhole 

camera survey in MW-2D, MW-2R, MW-5D, MW-7D, and MW-11D. This phase of the work 

commenced on July 9 and was completed on July 11, 1996. As discussed in a letter to the USEPA 

dated September 17, 1996, a downhole velocity survey was not performed in monitoring well MW

lID due to the presence ofNAPL. The first phase of geophysical testing was performed by Golder 

Associates. 

The second phase of the geophysical testing was completed by COLOG, Inc. Acoustic (cement 

bonding) and natural gamma logging was performed on existing monitoring wells MW-2D, MW-

2R, MW-5D, MW-7D, and MW-11D and newly installed monitoring wells MW-14D and MW-

18D. This work was performed on September 25 and 26, 1996. Details of the procedures and 

results are presented in Appendix E and are discussed in Section 4.0. 

Decontamination of the geophysical instruments was performed upon arrival on-Site, between each 

monitoring well and prior to leaving the Site, following the procedure outlined in the Work Plan. 
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3.4 Groundwater Sampling 

The groundwater sampling program included one round of sampling from the newly installed 

groundwater monitoring wells using the low flow purge technique. Sampling locations are shown 

in Figure 2, a sampling and analyses summary is provided in Table 2, summary tables of the 

purging data are presented in Appendix F and the Chain-of-Custody forms are included in 

Appendix G. The analytical results are presented in Section 4.0. All water generated during 

purging was collected and discharged into the on-Site 10,000 gallon holding tank for subsequent 

off-Site disposal. 

Groundwater sampling was performed between September 17, 1996 and September 24, 1996 and 

was conducted concurrent with the scheduled quarterly O&M sampling. Groundwater sampling as 

part of the Investigation included till wells MW-10D and MW-14D through MW-1SD, and the 

bedrock wells MW-SR, MW-10R, MW-llR, and MW-14R: In addition, a sample of the water 

source used during the drilling investigation was collected directly from the garden hose used to fill 

the water tanks for drilling and steam cleaning. It should be noted that the Work Plan allowed for 

the possibility of collecting a second groundwater sample in monitoring wells MW-5D, MW-7D, 

and MW-11D from a zone other than the middle of the well screen if discrete flow zones were 

determined based on the downhole velocity meter survey. The second samples were not collected 

based on the geophysical results as conveyed to the USEP A in a letter from Golder Associates 

dated September 17, 1996 and subsequently approved. 

Groundwater samples and the potable water sample (PW-01) were analyzed for target compound 

list (TCL) and target analyte list (TAL) constituents plus cyanide in accordance with the Work 

Plan. As described in a letter from Golder Associates dated September 17, 1996 to USEP A, 

additional indicator parameters were also analyzed comprising alkalinity, sulfate, sulfide, methane, 

ethane, ethene, total organic carbon, chloride, dissolved iron, nitrogen, nitrate, nitrite, and 

phosphorus. 

Well purging and sampling procedures for the low flow purge and sampling technique for the 

monitoring wells were conducted in general conformance with the Work Plan and with the 

concurrence with the USEPA oversight contractor ICF Kaiser. Water was purged from each well 

prior to sampling using a stainless steel Grundfos Redi-Flo 2 submersible pump. Prior to purging 

and sampling each well, the submersible pump was decontaminated following procedure #2 as set 

out in Appendix B, Section 6.0 of the Work Plan. Dedicated decontaminated teflon lined 
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polyethylene tubing was installed in each of the monitoring wells with the exception of monitoring 

well MW-11D (due to the presence ofNAPL in this well). A length of tubing was connected to the 

submersible pump and the pump was carefully lowered down each well until the bottom rested at 

the approximate mid-point of the screened interval. Attempts were made to keep the submersible 

pump from resting on the bottom of the well to minimize the disturbance of any sediment which 

may have accumulated. The tubing was connected to a flow-through cell into which the portable 

water quality meter probes were placed for monitoring indicator parameters. The purge and sample 

depth of each well is summarized in Table 2. 

The submersible pump was used to purge and sample water from the well at very low flow rates 

(approximately 85-1200 ml/min. depending on the well yield). Temperature, pH, eH, specific 

conductance, turbidity, and dissolved oxygen were monitored continuously as indicator parameters. 

In addition, water levels were continuously monitored. Once the indicator parameters stabilized to 

within ±10%, over a minimum of two consecutive readings, the water level had stabilized, and a 

minimum of one volume of the tubing had been removed, the well was considered adequately 

purged and ready to be sampled. The tubing was then disconnected from the flow-through cell and 

the pumping rate reduced to approximately 100 ml/min (or lowest achievable pumping rate) prior 

to sampling. Samples were collected directly from the tubing using the submersible pump. 

Quality assurance/quality control (QAlQC) samples were collected to monitor the quality and 

integrity of the field and laboratory techniques. Six trip blanks (one per day of sampling for 

volatile organic compounds), two field duplicates at locations MW-14R (MW-14RD) and MW-

18D (MW-18DD); six field rinsate blanks (RBGW-01 through RBGW-06); and an MSIMSD (triple 

volume) at locations MW-2R and MW-11R were collected. The field rinsate blanks included one 

sample collected per equipment type used for the decontamination event, including one sample per 

day for the submersible pump. Additionally, ICF Kaiser collected a split sample at location MW-

18D and one rinsate blank. 

3.5 Analytical Testing and Validation 

Groundwater samples were analyzed for TCL and TAL parameters by CompuChem Laboratories 

and for additional indicator parameters by Accutest. Specific conductance, temperature, pH, eH, 

dissolved oxygen, and turbidity were measured in the field by Golder Associates personnel. The 

analytical methods for TCLITAL and indicator parameters are outlined in Table 2. 
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Strict quality assurance and quality control (QAJQC) measures were taken to ensure sample 

integrity and to maintain confidence in the resultant data as described below: 

1. Sampling Techniques: Dedicated teflon lined polyethylene tubing for all monitoring wells 
and rigorous decontamination ofthe submersible pump in accordance with procedure #2 as 
specified in Appendix B, Section 6.0 of the Work Plan. 

2. Sampling Containers: The container type and size were used as specified in the Work 
Plan for compatibility with the sample media and analyte. Aqueous samples were 
preserved in accordance with the Work Plan. 

3. Samples: Numerous quality assurance and control samples were taken during sampling 
consisting of trip blanks, field rinsate blanks, field blind duplicates, and MS!MSDs. In 
addition, sample splits were collected by the USEP A oversight contractor. Trip blanks 
were prepared each day when taking an aqueous sample for volatile organic analysis. Field 
rinsate blanks were prepared each day for each type of sampling equipment used. Field 
duplicates were taken at a frequency of one per 20 samples. MS!MSD samples were 
prepared in triple volume at a frequency of one per 20 samples. A summary of the QAlQC 
samples is given in Table 2. 

4. Documentation: Documentation of the sampling event consisted of chain of custody 
forms and field sampling logs or Sample Information Collection forms. 

5. Laboratory: The QAJQC procedures for CompuChem were followed as presented in the 
Work Plan. 

All data was validated in accordance with the appropriate USEPA Region II Standard Operating 

Procedure as outlined in the Work Plan. Narratives discussing the results of the data validation for 

the newly installed monitoring wells are included in Appendix H. 

3.6 Water Level Monitoring 

Synoptic and continuous groundwater and surface water level measurements were collected during 

the Investigation to assess variation in groundwater and surface water levels and to evaluate tidal 

and other influences at the Site. 

Synoptic groundwater level measurements were collected from all monitoring wells using a 

electronic water level meter on September 17, 1996. The water level meter was field 

decontaminated prior to each use by rinsing the probe with distilled water. Measurements to the 

depth of water were made in each monitoring well to the nearest 0.01 foot relative to a survey mark 

at the top of the inner casing. This measurement was converted to a water level elevation based 

upon the surveyed elevation of the inner casing. 
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Continuous long-term water level measurements were collected from a total of 12 monitoring wells 

for a duration of approximately seven weeks between October 3, 1996 and November 25, 1996 

using In-Situ TROLL® SP2000 pressure transducers and data loggers. The pressure transducers 

and data loggers were field decontaminated and installed below the water table in monitoring wells 

MW-2D, MW-2R, MW-5D, MW-7D, MW-8R, MW-I0D, MW-I0R, MW-llR, MW-14D, MW-

14R, MW-16D, and MW-17D. Additionally, one pressure transducer and data logger was placed in 

a stilling well (PIC) in Peach Island Creek immediately adjacent to the Site to monitor creek level 

fluctuations. The depth to water was manually confirmed at each location with an electronic water 

level meter before installing and removing the logging equipment. Water level information was 

collected automatically at 1 hour intervals over approximately seven weeks. It should be noted that 

slight modifications to the water level monitoring program were implemented to enhance the 

program based upon information obtained during the drilling program. The modifications were 

discussed in a letter from Golder Associates to the USEPA dated September 17, 1996 which was 

subsequently approved. 

The results from the continuous water level measurements are presented in Appendix I and are 

discussed in Section 4.0. 
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4. OFF-PROPERTY INVESTIGATION RESULTS 

4.1 Site Geology 

The subsurface interpretation presented here is based on previously completed investigations at 

the Site and off-Property (Dames and Moore, 1989; Canonie, 1990; Golder, 1995) and data 

obtained during the present Investigation. The stratigraphy at the Site consists of the following 

units, from youngest to oldest: 

1. Man-Made Fill; 
2. Marine and Marsh Sediments; 
3. Glaciolacustrine Varved Deposits; 
4. Glacial Till; and 
5. Bedrock. 

All subsurface units directly over bedrock, including man-made fill, are considered in this Report 

as overburden. These overburden units are unconsolidated, and generally flat lying. A brief 

description of each geologic unit is provided below, a conceptual block diagram of the Site 

geology is presented as Figure 4, and geologicallhydrogeologic cross-sections are presented on 

Figure 5. 

4.1.1 Man-Made Fill Unit 

The unit directly underlying the site area consists of miscellaneous man-made fill material. The 

fill is about 3 feet thick near Peach Island Creek and increases to about 11 feet near Paterson 

Plank Road. At the Site, the miscellaneous fill consists of a mixture of soil, sand and gravel, and 

substantial quantities of varying sizes of construction and demolition debris, asphalt, steel 

girders, wire, concrete blocks, bricks, timber, etc. The variable composition results in a highly 

erratic response to split spoon penetration as shown by the variation in the Standard Penetration 

Test (SPT) blow counts. 

4.1.2 Marine and Marsh Unit 

A "meadow mat" or peat, organic silt and clay intermixed with sand is the youngest natural 

material underlying the Site. The peat is of variable thickness ranging from 0 (e.g., MW-12D 

and RMW-13D) to as much as 7 feet near Peach Island Creek. The varying thickness of the peat 

layer may be due to uneven loading or placement of the fill, localized scouring by modem-day 

streams, or previous site operations. SPT blow counts are highly variable, ranging from no 

penetration resistance to as much as 15 where sand stringers are present with the unit. 
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The base of the peat unit presents a sharp, well defined contact with an organic gray fine-sand, 

and silt layer that is correlatable with similar deposits across the Hackensack and adjacent 

lowlands. SPT blow counts range from 5 to as much as 23 in sandier portions or where it grades 

downward into gravel-bearing interbeds. It is distinguished from the overlying peat unit by color 

and texture, and highly mottled character. 

4.1.3 Glaciolacustrine Varved Unit 

The youngest glacial deposits intercepted are of glaciolacustrine origin, herein referred to as the 

glaciolacustrine varved unit. The glaciolacustrine varved unit can be correlated with the varved 

silts, and silty clays of Glacial Lake Hackensack, although the lower portions may belong to the 

Glacial Lake Bayonne stage (see Stanford and Harper, 1991). Based on the present 

Investigation, this unit has been broadly subdivided into the following horizons: 

a. An upper, stiff to medium stiff, bedded, varved horizon which is significantly sandier 
than the lower horizon. This horizon also displays distinct banding by stringers and 
intercalation of silty sand and silt. 

b. A lower, very soft to soft, highly plastic clayey horizon. This horizon consists of a 
clayey silt to massive clay, wherein the varved nature is more difficult to recognize 
because of the higher clay content. 

The boundary betw~en these two horizons is sharp, recognizable by a marked drop in the SPT 

blow counts when the lower horizon is encountered. Additionally, the upper horizon is generally 

lighter reddish brown in color with local variagated tones that may be grayish, brownish gray or 

gray with distinct alternating seams and stringers of fine sand and silt. The lower horizon is 

characteristically brown, brick red to purple in color and is characterized by silty clay and clay. 

At several locations, such as at MW-11D and MW-12D, a basal sand and gravel intercalation has 

been reported, and at MW-2D a local zone of silty-sand with trace gravel was encountered in the 

middle portion of the varved unit. 

Based on a review of the published literature, the elevation across the site, and the lithologic 

character, the two horizons may be considered to be different facies (Stanford, 1994) of 

glaciolacustrine deposition, and/or the result of weathering and desiccation of the upper zone 

glaciolacustrine deposits in the Hackensack lowlands (Averill et al. 1980, Argon, 1980, Harris, 

1972). 
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The glaciolacustrine unit ranges in thickness from 0 feet (south comer of the Site) to about 28 

feet (near Peach Island Creek). The geotechnical properties, particularly the SPT blow counts 

are distinctly different between the two horizons. The SPT blow counts are generally lower than 

2 in the lower horizon. The uniform lithology and plastic nature of the fat clay precludes 

recognition of varves in some portions of the lower horizon. The upper horizon is generally 

stiffer with blow counts as high as 24, indicating a generally coarser texture with intercalated 

seams of silt and sand, and possibly desiccation (see Averill et al. 1980, Harris, 1972). No 

evidence of desiccation was noted during the present subsurface investigation, other than the 

varia gated coloration mentioned above. 

The top surface of the lower clay horizon surface, as shown on Figure 6, is gently undulating and 

rises to an elevation of about -6 feet MSL in the central area of the Site (-5.4 feet MSL at MW-

2R). The lower horizon surface falls in elevation in each direction from this point. In the 

eastern part of the Site, a north-trending trough is evident along MW-8D, MW-7D (top oflower 

horizon at -10.9 feet MSL), and MW-14R (elevation -10.6 feet MSL). The top of the lower clay 

horizon also falls to the west to a low centered at MW-IID (elevation -13.6 feet MSL). Neither 

the upper horizon nor the lower horizon were intercepted at the location of B-6 and B-7 located 

in the south comer of the Site (Canonie, 1990). Based on a review of the data on the underlying 

Glacial Till unit (see section below), it appears that the Glaciolacustrine Varved sediments may 

not have been deposited in this area, as a result of a higher glacial till elevation than the level of 

glacial lake sedimentation. The pattern of thickness variation of the lower horizon corresponds 

to the undulation of the top of the underlying Glacial Till. In broad terms, the lower horizon is 

thinner (or absent) along a northwest trending zone parallel with B-6, B-7, MW-2R (7.3 feet 

thick), and MW-11R (8 feet thick). Its thickness increases both to the southwest (16 feet in 

thickness at MW-I0D), east (11 feet thick at RMW-13D, 11.3 feet thick at MW-14D), and it is 

18 feet thick at MW -7D and 21.7 feet thick at MW -8R northeast of the thin-zone mentioned 

above. 

4.1.4 Glacial Till Unit 

Informally correlated with the Rahway Till (Stanford et aI, 1994), this unit consists of a 

heterogeneous mixture of red, yellow-brown, reddish-brown, and reddish-gray clay, silt, sand, 

and gravel. The glacial till is generally considered to be massive, however, the SPT blow counts 

recorded for the glacial till unit are highly variable. At several locations (see Figure 5) a softer 

glacial till has been recognized to overlie a much harder, overconsolidated glacial till. At other 
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locations (see cross section A-A' at MW-12D and MW-8D, and cross section B-B' at MW-15D) 

the softer till horizon has not been intercepted. The overconsolidated glacial till is a distinct 

horizon which is characteristic of a basal, lodgement till (see Lutenegger et al. 1983; Averill et 

al. 1980). SPT blow counts range from 60 up to 200. The softer till displays significantly lower 

blow counts, ranging from 20 to 30. 

Based on the above observations the glacial tills beneath the Site can be subdivided as follows: 

a. The upper horizon of the Glacial Till unit is herein informally called the Soft Till and 
ranges in thickness from 0 to 11 feet; and 

b. The overconsolidated lower horizon is called the Lodgement Till and ranges in thickness 
from 2 to 30 feet. 

The Lodgement Till displays a composition which is similar to the bedrock with clasts entirely 

composed of the underlying siltstone or sandstone, set in a clayey silt or silty clay matrix. In the 

Soft Till, however, the clasts may also include metamorphic rock fragments such as quartzite and 

gneiss and occasional well rounded to subrounded quartzite gravel. 

4.1.5 Bedrock Unit 

The bedrock beneath the Site area has been assigned to the siltstone-mudstone-sandstone facies 

of the Passaic Formation (parker, 1994). It consists of fining-upward sequences of intercalated 

massive siltstone and mudstone and laminated siltstone with occasional interbeds of micaceous, 

fine to medium grained sandstone. The bedrock is brick red, reddish brown or brown in color, 

and this coloration dominates all overlying glacial deposits. Distinctly cross-bedded and ripple 

laminated, fissile siltstone horizons occur dispersed throughout the unit. Nodules of carbonate 

(dolomite and calcite) are common throughout the mudstones and siltstones, and in the latter, 

bedding plane partings and hairline fractures are commonly coated with carbonate deposits. 

Discrete beds bearing the carbonate material have been selectively dissolutioned, resulting in 

poor rock quality (reflected in RQD indices less than 15%). These horizons with vugs and open 

cavities where the carbonate material has been dissolved serve as water-bearing zones in the 

bedrock. 

Very few vertical fractures have been intercepted in the off-Property boreholes. Bedding plane 

partings are open if the carbonate material has been dissolved. Occasionally fractures at angles 
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with the bedding plane have also been intercepted. Bedding plane dip as detennined in all the 

rock cores collected is essentially sub-horizontal. 

4.2 Site Hydrogeology 

4.2.1 Continuous Water level Measurements 

Continuous water level measurements were recorded in till monitoring wells MW-2D, MW-5D, 

MW -7D, MW -1 OD, MW -14D, MW -16D, and MW -17D, bedrock monitoring wells MW -2R, MW-

8R, MW-10R, MW-l1R, andMW-14R, and Peach Island Creek at location PIC. Water levels were 

monitored hourly for a period of seven weeks. Appendix I presents charts showing groundwater 

elevation versus time. 

A seven-day cycle of fluctuations was generally recorded for all till wells and bedrock monitoring 

wells. In general, it appears that the high water levels were recorded on Mondays, while the lowest 

levels were generally recorded on Friday/Saturdays. This observation indicates that the water 

levels may be influenced by an extraction welles) operating during the week and idling on the 

weekends. Additionally, an approximate 12-hour fluctuation was also recorded in till monitoring 

wells MW-2D, MW-5D, MW-14D, and MW-16D and all bedrock monitoring wells which 

coincides with fluctuations observed from the data collected from the stilling well (PIC) located in 

Peach Island Creek. The remaining till monitoring wells, MW -7D, MW -1 OD, and MW -17D do not 

clearly exhibit this fluctuation. 

4.2.2 Groundwater Flow Direction 

Interpreted groundwater contour maps were constructed using only the monitoring wells that were 

part of the long tenn monitoring program in order to use truly synoptic water levels avoiding the 

effect of the seven-day and 12-hour fluctuations observed. Based on a number of groundwater 

contour maps developed using data from different time intervals (e.g. during high and low tide and 

various plots from Monday through Saturday) it is apparent that the 12-hour tidal fluctuation does 

not significantly affect groundwater flow direction. However, the weekly variations do impact flow 

directions. Groundwater maps for both units using water levels recorded on specific Mondays and 

Fridays are presented on Figures 7 and 8. Additionally, because only a select number of till wells 

were equipped with continuous water level recorders, manual water levels were collected from 

additional till wells to provide additional coverage on Friday November 22, 1996. The manual 
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water levels were collected over as short a time as possible corresponding to the measurement time 

of the automatic recorders. 

Till Unit 

The potentiometric surface on Mondays indicates that the groundwater flow direction is towards the 

west/northwest and on Fridays trends towards the north. 

Bedrock Unit 

The potentiometric surface on Monday, October 14, 1996 indicates that the groundwater flow 

direction is towards the northwest. The potentiometric surface on the other dates shown indicates 

an overall general trend towards the north. 

4.2.3 Hydraulic Gradients 

Based on the groundwater contour maps, horizontal hydraulic gradients, average approximately 

1xlO-3 ftlft. for the till unit and 6xlO-4 ft.lft. for the bedrock unit. 

The vertical hydraulic gradients between the clustered monitoring wells are illustrated in Appendix 

I. As indicated by the charts, vertical gradients between the till and bedrock units at well clusters 

MW-lOD/MW-lOR and MW-2D/MW-2R are variable and indicate slightly upward and slightly 

downward gradients at differing times. The data for well cluster MW -17DIMW -8R indicates 

slightly downward gradients until the last week of monitoring during which the potentiometric 

surfaces for the two units are essentially equal. Slightly downward gradients are observed at well 

cluster MW-14DIMW-14R during most of the monitoring. 

4.2.4 Hydraulic Conductivity 

Hydrogeologic testing (packer and slug testing) to estimate horizontal hydraulic conductivity was 

completed in all wells installed as part of the Investigation. The analysis sheets and tables of data 

collected during the field program are presented in Appendix D. A summary of the results of the 

hydraulic conductivity testing is presented in Table 3. The till hydraulic conductivities range from 

3.2xlO-6 cm/s (0.009 ft.lday) at location MW-lOD to 7.1xlO-4 cm/s (2.01 ft.lday) at location MW-

16D with a geometric mean value of 7.0xlO-5 cm/s (0.2 ft.lday). The bedrock hydraulic 

conductivities range from 3.1xlO-5 cm/s (0.087 ft.lday) at location MW-8R to 1.2xlO-2 cm/s (33.17 

ft.lday) at location MW-11R with a geometric mean value of 4.3xlO-4 cm/s (1.23 ft.lday). 
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4.2.5 Groundwater Flow Velocity 

-
An estimate of average linear groundwater flow velocity (v) was made usmg the following 

equation: 

where: 

k 

n 

ki 
V=-

n 

0.20 ft.lday, the estimated geometric mean of hydraulic 
conductivity in till unit and 1.23 ft.lday for the bedrock unit; 
0.001 ftlft, average horizontal hydraulic gradient for the till unit 
and 0.0006 ftlft for the bedrock unit; and, 
10% estimated porosity for a glacial till (Fetter, 1980) and 5% for 
fractured bedrock (Freeze and Cherry, 1979). 

The resulting estimation of the average linear groundwater flow velocity for the till unit is 0.002 

ft.lday (0.73 ft.lyear) and 0.015 ft.lday (5.4 ft.lyear) for the bedrock unit. It should be noted that the 

linear velocity predicted in this way is based on a uniform porous medium approximation and may 

not accurately predict fracture controlled velocities within the bedrock units. 

4.3 Borehole Geophysical Results 

As stated previously, the geophysical investigation was completed in two phases. The first phase 

was completed by Golder Associates personnel from July 9 through July 11, 1996 and consisted of 

downhole video, caliper (borehole diameter), and heat pulse flowmeter measurements. The second 

phase of the investigation was performed by Colog mc. of Golden Colorado under the supervision 

of Golder personnel. Testing for the second phase included cement bonding and natural gamma 

tests to confirm well construction and determine the quality of the grout seals. This testing was 

performed on September 15 and September 16, 1996. 

Downhole Video, Caliper, and Heat Pulse Flowmeter 

The downhole video survey was performed to inspect the well screens and casings in the screened 

wells, to inspect the open interval of well MW-2R, and to confirm the well construction of the 

wells. The downhole video survey of wells MW-2D, MW-2R, MW-5D, and MW-7D indicated 

that the well construction diagrams for these well were consistent with the actual conditions. The 

video camera survey of MW -lID confirmed the presence of NAPL in the well and suggested that 

the top of the well screen was at an elevation approximately 1 foot higher than the well construction 
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diagram indicates. The downhole video of the open borehole portion of well MW -2R indicated 

bedrock visually similar to that ofMW-SR. 

The results of the caliper testing of wells MW-2D, MW-5D, and MW-7D indicated that the well 

construction diagrams for these well were consistent with the actual conditions. The caliper test on 

well MW-2R borehole indicated that there were no substantial cave-ins within the open interval. 

The purpose of the heat pulse flowmeter testing was to identify any zones of preferential flow of 

groundwater within the screened intervals of wells MW-5D, MW-7D, MW-llD, and borehole 

MW-SR. As discussed previously in a letter from Golder Associates to the USEPA dated 

September 17, 1996, a downhole velocity survey was not performed in monitoring well MW-11D 

due to the presence ofNAPL. The results of the tests in the other wells indicated that there were no 

significant flow contrasts within the screened intervals of these wells. Heat pulse flow meter 

testing was also performed in MW -SR prior to packer testing. The results of the survey indicated a 

few zones of vertical gradients and these potential flow zones were individually tested by isolating 

them with the straddle packer tool. The results are presented in Appendix E. 

Cement Bonding and Natural Gamma 

The cement bonding and natural gamma tests were run on previously installed wells MW-2D, MW-

2R, MW-5D, MW-1D, and MW-llD and newly installed monitoring wells MW-14D and MW

lSD. These tests were conducted to assess the integrity of the grout in all of the wells and the 

extent of the bentonite seals in the previously installed wells. 

Cement bond integrity is determined using a full waveform sonic logging probe. The downhole 

probe emits sonic waveforms and a downhole receiver records the sounds reflected from the casing. 

Unbonded casing tends to ring with a smooth, high amplitude acoustic wave response while bonded 

casing gives a more muffled response. The grout integrity can be determined by evaluating the 

amplitude and travel time of the response. 

The results of the cement bonding and natural gamma testing are presented in Appendix E. The 

results indicate that the grout integrity is highly variable with depth. Greater than 60% of the grout 

of wells MW-5D, MW-7D, MW-llD, MW-14D, and MW-1SD is classified as having "Good" 

integrity. At least 60% of the grout of well MW-2D was classified as either "Fair-Poor" or "Poor". 

Only 6% of the grout of well MW-2R was classified as having "Good" integrity and this interval 
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was near the ground surface. 74% of the grout of MW-2R, including the bottom 30 feet, was 

classified as having "Poor" integrity. Poor grout integrity, especially at the tillibedrock interface 

could provide a pathway for vertical migration of contaminants. 

The natural gamma testing indicated that bentonite seals are present in wells MW-2D, MW-5D, 

MW-7D, and MW-llD and their locations are generally similar to those indicated in the well 

construction diagrams . 

. 4.4 Summary of Groundwater Analytical Results 

The groundwater chemistry data is presented in Appendix J. A summary ofTCLffAL and cyanide 

detections is presented on Table 4. The groundwater data was compared to the New Jersey 

Groundwater Quality Standards (GWQS) adopted January 7, 1993 pursuant to N.J.A.C 7:9-6. 

Exceedances for those constituents for which a criteria is given are shown on Figures 9 (till unit) 

and 10 (bedrock unit). As discussed previously, the monitoring wells installed as part of the present 

Investigation were sampled concurrent with the existing monitoring wells that are sampled as part 

of the O&M program. Therefore, a summary of the O&M data collected from till and bedrock 

monitoring wells as presented in the Quarterly Operations and Maintenance Report (Golder 

Associates, 1996) is also included below and on Table 4 and Figures 9 and 10 for completeness. 

Off-Property Investi2ation Monitorin2 Wells 

The off-Property investigation wells consist of six till monitoring wells (MW-10D, MW-14D and 

MW-15D through MW-1SD) and four bedrock monitoring wells (MW-SR, MW-1OR, MW-llR, 

and MW-14R). 

Till Monitoring Wells 

VOCs were detected below the GWQS in four of the six till wells. There were no detections of 

VOCs in monitoring wells MW-15D and MW-17D and only one constituent was detected in wells 

MW-1OD and MW-1SD; in both cases at concentrations below the GWQS. There were no 

detections in the duplicate sample for MW-1SD. Chloroform was detected at 3 ug/l at location 

MW -1 OD and methylene chloride at 1 ugll at location MW -lSD. For the remaining two monitoring 

wells, MW-14D and MW-16D, total VOCs were detected at a concentration of 65 ugll and 151 

ug/l, respectively. Tetratchloroethene and trichloroethene were detected at concentrations above 

the GWQS at location MW -14D and 1, 1-dichloroethene, 1,2-dichloroethane, tetrach10roethene, and 

trichloroethene were detected at concentrations above the qWQS at location MW-16D. Total 
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VOCs in the potable water sample (PW-01) were detected at a concentration of 34 ug/l with 

chloroform and bromodichloromethane exceeding the GWQS. 

Semi-volatile organic compounds (SVOCs) and pesticidelPCBs were not detected in five of the six 

till wells. Bis(2-ethylhexyl)phthalate was the only SVOC constituent detected at a concentration of 

1 ug/l at location MW-16D. 4,4-DDE, endosulfan II, and endrine aldehyde were detected at 

concentrations of 0.1 ug/l, 0.1 ug.1, and 0.013 ug/1 at location MW-15D, respectively. No SVOCs 

or pesticidelPCBs were detected in the potable water sample PW-01. 

The total metals analyses indicated very few metals exceeded the GWQS with the exception of 

aluminum (five wells and the potable water sample) and sodium (six wells). Chromium was 

detected in samples MW-10D and MW-14D above the GWQS at concentrations of 373 and 434 

ug/l, respectively. Manganese was detected in samples MW-17D and MW-18D above the GWQS 

at concentrations of 1,360 and 318 ug/l, respectively. Iron was detected at a concentration of 945 

ug/l at location MW -17D. Cyanide was detected in only one sample, MW -14D, at a concentration 

of 10.9 ug/l which is well below the GWQS of200 ug/l. 

Bedrock Monitoring Wells 

Total VOC concentrations ranged from 1 ug/l (MW-14R) to 155 ug/l (MW-11R) with exceedances 

of the GWQS in samples MW -lOR and MW -11R. Chloroform was detected at a concentration of 7 

ug/l at location MW-10R which is slightly above the GWQS, although it should be noted that 

chloroform was also detected in the potable water sample PW-Ol. Chloroform,l,l-dichloroethene, 

1,2-dichloroethane, tetrachloroethene, and trichloroethene were detected at concentrations above 

the GWQS in sample MW-11R. 

SVOCs were not detected in MW-8R and MW-10R. Phenol was detected at a concentration of 19 

ug/l in sample MW-11R and pyrene at a concentration of 1 ug/l in sample MW-14R, both of which 

are each below the GWQS. Pyrene was not detected in the duplicate sample for MW-14R. 

PesticideslPCBs were not detected in any of the wells. 

The total metals analyses indicated very few metals exceeded the GWQS with the exception of iron 

(three wells) ranging from 354 ug/l (MW-lOR) to 1,320 ug/l (MW-14R) and aluminum (two wells) 

at concentrations of 348 ug/l (MW-10R) and 361 ug/1 (MW-llR). Chromium and sodium were 
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detected in sample MW-8R at concentrations of 163 ug/l and 144,000 ug/l, respectively, which 

exceed the GWQS. Cyanide was not detected in any bedrock well. 

Operation & Maintenance Monitoring Wells 

The O&M monitoring wells consist of six till wells (MW-2D, MW-5D, MW-7D, MW-8D, MW

lID, MW-12D, and RMW-13D), and one bedrock monitoring well (MW-2R). The analytical data 

and results of the data review and validation was presented in the Quarterly O&M Report dated 

December 1996. A summary of the analytical results is presented below and exceedances of the 

GWQS are shown on Figures 9 and 10. 

Till Monitoring Wells 

Total VOCs concentrations ranged from 3 ppb in MW-7D to 63,772 ppb in MW-llD and were 

generally consistent with previous results. The commonly detected VOCs in the till wells were 

total 1,2-dichloroethene, 1, 1-dichloroethene, 1, 1-dichloroethane, trichloroethene, tetrachloroethene, 

and vinyl chloride. 

SVOCs were not detected in MW-2D, MW-5D, MW-7D, MW-8D, MW-12D, and RMW-13D. 

SVOCs were detected in MW-11D at a total concentration of 91 ppb. In MW-11D, low levels of 

pesticides were detected and PCBs were detected at a concentration of 14 ppb, but these 

compounds were not detected in any other wells except MW-7D where there was one low level 

pesticide detect. Inorganics were detected in unfiltered samples in each of the till monitoring wells 

and the results are generally consistent, with respect to constituents, to those detected historically at 

individual sampling points. 

Bedrock Monitoring Wells 

The bedrock zone is monitored by MW-2R. The analytical results indicate a total VOC 

concentration of767 ppb including similar compounds to those found in the adjacent till well, MW-

2D. There were no detections of SVOCs, pesticides nor PCBs. Inorganics were detected in 

unfiltered samples at low levels consistent with previous monitoring. 

Additional Indicator Parameters 

As discussed in a letter to the US EPA dated September 17, 1996, additional indicator parameters 

were collected from all till and bedrock wells. The analytical results are presented in Appendix J. 

The purpose for collecting this data was to obtain additional infonnation about the groundwater 
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geochemistry which may be of value to the assessment of groundwater remedial options, if 

necessary. 

4.5 Well Survey Results 

Potable water supply to Carlstadt is primarily provided by the United Water New Jersey 

Company (formerly the Hackensack Water Company) and is obtained from the impounded 

northern waters of the Hackensack River. There is no known use of groundwater for potable 

supply purposes within Carlstadt (USEPA & Army Corps of Engineers, 1995). 

A search of water withdrawal points (100,000 gpd) located within a 112 mile radius of the Site 

was performed by the Bureau of Water Allocation of the NJDEP at the request of the Group. 

The results of this survey indicate no wells are located within 112 mile of the Site. 

An additional search for all wells (excluding monitoring wells) within a 112 mile radius of the 

Site was also performed by the Bureau of Water Allocation. Figure 11 illustrates approximate 

well locations within a 112 mile radius of the Site and summarizes the well records available 

from the NJDEP. A total of seven wells were identified, each installed in the bedrock aquifer. 

Five wells are used for industrial and cooling, one well for lawn irrigation and one well for 

irrigation. The current status of these wells is unknown as all of the wells were installed over 15 

years ago. 

In addition, during the Investigation, a representative of the NJDEP from the Bureau of Water 

Allocation visited the Site on August 27, 1996 and stated that the NJDEP has a Well Record for 

one well on-Site (location unknown) and one well located adjacent to the monitoring well MW-

11 cluster. Both of these wells were believed to have been installed around 1969 and to be 

bedrock wells, although the precise construction details are unknown. The well located by 

cluster MW-ll was field located and is not operating based on a visual inspection of the well and 

a conversation with a representative of the property owner. The location of the former well on

Site is unknown and was likely obscured either prior to or during the construction of the Interim 

Remedial measures. 
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5. CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

The RI data indicated that the on-Site fill materials are impacted by a variety of contaminants 

including volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs) and metals. 

VOCs are also present in the shallow groundwater within the fill on-Site, in some cases at 

concentrations exceeding 10% of solubility for compounds such as tetrachloroethene (PCE) and 

trichloroethene (TCE). These concentrations are consistent with the presence of free phase product 

in the fill on the Site as physically observed in the field. Groundwater within the fill is laterally 

contained by the slurry wall and the aqueous phase is being extracted and treated as part of the 

Interim Remedy. Based on quarterly water level data, inward gradients within the fill are generally 

indicated across the slurry wall, except for along Peach Island Creek, where the gradient is towards 

the Creek. 

Previous analytical results have indicated that groundwater in the till and possibly the bedrock is 

also impacted and is considered to be a potential off-Property pathway for Site related 

contaminants. VOCs have been historically detected in the deep monitoring wells both on- and off

Property based on the quarterly monitoring results. Semi-volatile organic compounds (SVOCs) 

have generally not been detected in any of the monitoring wells with the exception of well MW

lID in which relatively low concentrations has been detected. PCBs (Aroclor-1242) have also 

been consistently detected in well MW-lID. Aroclor 1232 was detected only once in MW-SD in 

December 1987. Pesticides have not been detected in any of the wells. A wide variety of 

in organics have been consistently detected in each well, including naturally occurring compounds. 

As discussed in detail in Section 4.4, the groundwater chemistry data for the newly installed off

Property monitoring wells indicates that very few semi-volatile organic and pesticidelPCB 

compounds are present in either the till and bedrock units with no exceedances of the New Jersey 

GWQS. Metals were detected consistently in all wells with exceedances of New Jersey GWQS 

consisting primarily of naturally occurring metals such as aluminum, iron, manganese, and sodium. 

Therefore, given the results of the off-Property Investigation and historical data, VOCs are the 

primary focus of this Report. 

Significantly lower concentrations ofVOCs were detected in the new off-Property monitoring wells 

as compared to the previously existing monitoring wells. VOCs were detected below the New 
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Jersey GWQS in four out of the six till wells (MW-I0D, MW-15D, MW-17D, and MW-18D) and 

two of the four bedrock wells (MW-8R and MW-14R). For the remaining till monitoring wells, 

MW -14D and MW -16D, total VOCs were detected at concentrations of 65 ug/l and 151 ug/l, 

respectively. Tetrachloroethene, trichloroethene, 1, I-dichloroethene, and 1,2-dichloroethane were 

the primary contaminants detected in these two wells. For the remaining bedrock wells, MW-I0R 

and MW-I1R, total VOCs were detected at concentrations of 8 ug/l and 155 ug/l, respectively. The 

only constituent detected in well MW-I0R at slightly above the New Jersey GWQS was 

chloroform, although it should be noted that chloroform was also detected in potable water sample 

PW-Ol. Tetrachloroethene and trichloroethene were the primary contaminants detected in MW-IIR 

at concentrations of 50 ug/l and 56 ug/l, respectively. 

The analytical results from the Investigation indicate that the till unit has not been further impacted 

to the south, east and west of the Site as indicated by the results of samples MW-18D, MW-I0D, 

and MW-15D, respectively. VOCs, at much lower concentrations, were detected north/northwest 

(MW -16D) and east/northeast (MW -14D) of the Site. The concentrations detected in these wells 

were much less (over an order of magnitude) than detected in the RI monitoring wells (e.g. MW

lID, MW-12D, and RMW-13D). 

The analytical results for the bedrock unit show very little impact further to the south, north, and 

east of the Site as indicated by the results of samples MW-8R, MW-I0R, and MW-14R. Analytical 

results for sample MW-lIR indicate some impact with total VOCs detected at a concentration of 

155 ug/l. However, given the high concentrations ofVOCs detected at MW-IID (indicative of the 

presence of NAPL), adjacent to MW-lIR, and the close proximity of a former bedrock water 

supply well recently identified by a NJDEP Bureau of Water Allocation Representative, the 

bedrock impact may be the result oflocal cross contamination. 

Continuous water levels collected during the Investigation indicate that downward hydraulic 

gradients are not prevalent throughout the Site. The vertical hydraulic gradients between the till 

and bedrock units vary across the investigation area with very slight upward or downward 

gradients. 

The glaciolacustrine varved unit separating the fill from the till and bedrock varies in thickness 

ranging from 0 to 28 feet. The only area of the Site in which the glaciolacustrine varved confining 

unit was not intercepted was at slurry wall construction borehole locations B-6 and B-7 (southern 
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comer of the Site). The glaciolacustrine unit is a predominantly clay soil, and has a hydraulic 

conductivity on the order of 10-7 cm/sec based on RI data. Such a unit, where present, would be 

expected to act as an effective barrier to the migration of contaminants. However, where this unit is 

absent or thin, a pathway for the downward migration of contaminants to the underlying till and 

bedrock units could exist. The borehole logs for B-6 and B-7 did not indicate that contamination 

was encountered in this area of the Site based on visual observations and PID readings. 

Additionally, given the hydrologic characteristics of the till and bedrock units (e.g. very low 

average linear groundwater flow velocity for the till and bedrock units, 0.73 ft./year and 5.4 ft./year, 

and variable groundwater flow direction) the transport time for groundwater to migrate to impacted 

wells such as MW-llDIR from the area where the glaciolacustrine unit is absent far exceeds the 

history of Site operations. As such, there are probably other mechanism(s) that playa role in 

contaminant transport. As discussed in the Work Plan, and to the extent that the contamination in 

the deeper units originates from the Site, possible additional mechanism(s) that playa role in the 

transport of contaminants include: 

1. Migration through the glaciolacustrine varved unit, 10 particular Via fractures and 
sand/gravel stringers. 

As discussed in Section 4.1 the glaciolacustrine varved unit can be broadly subdivided 
into two horizons with the upper horizon being sandier and including distinct banding 
of sand stringers and intercalation of silty sand and silt (bedded varved horizon) while 
the lower unit is a much softer and highly plastic massive clay and silty clay which 
would limit any migration. Consistent with this interpretation, significant 
contamination was noted in the upper bedded unit only. NAPL was observed within 
the upper unit at locations MW-llR and RMW-13D. Additionally, elevated PID 
readings were also observed in this unit at location MW-14DIR. PID readings and 
visual contamination significantly decrease within the lower varved unit indicating that 
physio-chemical degradation of the clay material/particles of the glaciolacustrine 
varved unit has probably not occurred. 

2. Deterioration of the well seals, particularly in the presence of free-phase product. 

Cement bonding (acoustic logging) tests were completed during the Investigation on 
RI wells MW-2D, MW-2R, MW-5D, MW-7D, and MW-11D and newly installed 
wells MW-14D and MW-18D. These tests were conducted to assess the integrity of 
the grout of the monitoring wells. In summary, only 6% of the grout for well MW-2R 
was classified as having "good" integrity and this interval was near the groundwater 
surface. 74% of the grout in this well, including the bottom 30 feet was classified as 
having "poor" integrity. At least 60% of the grout in well MW -2D was also classified 
as either "fair-poor" or "poor". The grout integrity for the interval from 19 to 21 feet 
below ground surface at location MW-11D was classified as "poor". This interval, 
based on data from MW-llR, intersects the bedded varved unit. Furthermore, the 
downhole video survey indicates that the top of the well screen was at an elevation 
approximately one foot higher than the well construction diagram indicates. This 
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infonnation suggests that well seal deterioration may have contributed to contaminant 
transport. 

3. Utility trenches which may have been excavated into the glaciolacustrine varved unit. 

A number of utilities exist along Gotham Parkway including communications, water, 
gas, stonn sewer and sanitary sewer (Carlstadt Sewer Authority and Bergen County 
Utilities Authority (BCUA)). The Carlstadt sewer line is a gravity fed line which 
slopes away from Paterson Plank Road and travels underneath Peach Island Creek. 
As-built data obtained from the Borough indicates that the invert elevation of the sewer 
line in the vicinity of the Site intercepts the upper bedded varved unit but does not 
intercept the lower varved unit. The BCUA sewer line is a force main line coming 
from the New Jersey Sports Authority property and runs along the east side of Gotham 
Parkway. This sewer line is not as deep but may intercept the upper portion of the 
upper bedded varved unit in the vicinity of the Site. 

Because these utilities intercept only the upper horizon of the glaciolacustrine unit, it is 
unlikely that they serve as a pathway to the till and bedrock. 

4. On-site well or other glaciolacustrine varved unit penetration related to past operational 
practices. 

Based on depositional testimony from a fonner Site worker and records from the 
NJDEP, a water supply well existed on the Site, although its location has not been 
established. In addition, the NJDEP records also indicate a well located by well cluster 
MW -11. The location of this well was verified during the Investigation but it is not 
currently operating. Both wells were installed around 1969 and are bedrock wells with 
open boreholes estimated to be greater than 200 feet in length. These wells could have 
acted as pathways for contamination to the deeper water bearing units. 

5. Groundwater extraction from the till and bedrock in the Site vicinity for industrial use. 

The well survey completed as part of this Investigation located seven wells within a 
half-mile of the Site. The long tenn water level monitoring showed a seven-day 
fluctuation with water levels slowly declining during the week and recovering during 
the weekend. This trend suggests that off-Property pumping impacts the direction of 
groundwater flow. However, the hydraulic gradients are low so that the resulting 
average linear groundwater velocity in the till and bedrock units is very low and the 
impact on contaminant transport is probably limited. 

The conclusions described above serve as the basis for the following recommendations for a final 

phase of off-Property work to complete this Investigation. 

5.2 Recommendations 

The following recommendations have been developed to: (1) obtain additional data to complete the 

off-Property groundwater investigation; (2) prevent further potential cross-contamination of the till 
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and bedrock units; and, (3) assess off-Property contamination within the upper glaciolacustrine 

bedded clay unit. 

1. Installation and sampling of two additional till monitoring wells (MW-19D and MW-20D) 
north/northwest of Site. Precise locations to be determined following access discussions 
with appropriate Landowners. Each well will be sampled for TCL VOCs. 

2. Installation and sampling of one additional till monitoring well (MW-2lD) south of the 
Site (off-Property near boreholes B-6 and B-7) to provide additional geologic control and 
data on the groundwater quality within the till unit at the location where the 
glaciolacustrine confining unit is apparently absent. This monitoring well will be sampled 
once for TCL VOCs. 

3. Decommissioning of off-Property monitoring well MW-llD to eliminate this potential 
route of cross contamination. 

4. Additional long-term water level monitoring incorporating the proposed wells to enhance 
the understanding of the groundwater flow direction in the till unit. 

5. Decommissioning on-Site monitoring wells MW-2D and MW-2R to eliminate this 
potential route of cross contamination. 

6. Redevelop and assess the construction (e.g. depth of well screen interval) and grout 
integrity of monitoring well MW-8D. The depth to bottom of the well, as measured during 
the groundwater sampling, does not coincide with the as-built well construction log 
(difference of approximately 12 feet). The assessment will include downhole video camera 
and acoustic logging techniques. Decommission well if necessary based on the results of 
this assessment. 

7. Assess monitoring well MW-12D construction (e.g. depth of well screen interval) and 
grout integrity using downhole video survey and acoustic logging techniques and 
decommission if necessary. 

8. Further investigate off-Property pumping including: determining the location of each 
active well within a one-half mile radius of the Site concentrating to the 
north/northwest/northeast of the Site; and, obtain as-built construction details of each well 
located, the pumping rate and schedule, and use ofthe extracted groundwater. 

9. Notify utilities and property owners of potential contamination within the upper 
glaciolacustrine bedded unit off-Site and of the need for appropriate precautions should this 
unit be disturbed. 

10. Investigate potential off-Property contamination within the upper glaciolacustrine bedded 
unit. This investigation will include assessing the lateral extent through field screening 
techniques (e.g. visual and head space analysis using a PID) and confirmatory laboratory 
analyses for TCL VOCs, SVOCs, and pesticidelPCBs. 

11. Decommissioning of the off-Property former production well located adjacent to well 
cluster MW -11 to eliminate this potential route of cross contamination. 
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12. Decommissioning of the on-Site fonner production well to eliminate this potential route of 
cross contamination, if the well can be located. 

The details and schedule for these activities will be contingent upon gaining access approval from 
affected landowners. 
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January 1997 ·jABLE 1 
MONITORING WELL CONSTRUCTION DATA 

216 PATERSON PLANK ROAD SUPERFUND SITE 
CARLSTADT, NEW JERSEY 

(1) - Well depths and screen length for existing monitoring wells estimated from the Dames & Moore monitoring well details provided in the RI Report. 
(2) - Elevation data for stratigraphy presented for the existing monitoring wells is estimated based on Golder Associates interpretation of the borehole logs prepared by Dames & Moore and provided in the RI Report. 
(3) - Monitoring wells surveyed by GEOD Corporation in October 1996. 

(4) - Elevation data for stratigraphy at cluster monitoring well locations (e.g. MW-14D and MW-14R) is based on information from the deeller monitoring well borehole log. 

~ -- --~ - - - z:943-6222\rireport\Mwdata GOLDER ASSOCIATES 
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TABLE 2 
SAMPLING AND ANALYSES SUMMARY 

216 PATERSON PLANK ROAD SITE 
CARLSTADT, NEW JERSEY 

SAMPLE POINT SAMPLING ANALYTICAL QA/QC (2) 
10 DATE PARAMETER (1) FIELD MSIMSD 

DUPLICATE 
Groundwater - Off-Property Investigation Monitoring Wells 

MW-8R 9/19/96 TC LlTAL , CYANIDE & INDICATOR PARAMETERS 
MW-10D 9/20/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS 
MW-10R 9/20/96 TC LlTAL , CYANIDE & INDICATOR PARAMETERS 
MW-11R 9/24/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS X 
MW-14D 9/23/96 TC LlTAL , CYANIDE & INDICATOR PARAMETERS 
MW-14R 9/23/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS MW-14RD 
MW-15D 9/20/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS 
MW-16D 9/23/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS 
MW-17D 9/19/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS 
MW-18D 9/19/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS MW-18DD 

Groundwater - Operation & Maintenance Monitoring Wells 

MW-2D 9/17/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS 
MW-2R 9/18/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS X 
MW-5D 9/18/96 TC LlTAL , CYANIDE & INDICATOR PARAMETERS 
MW-7D 9/18/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS 
MW-8D (3) 9/18/96 TC LlTAL , CYANIDE & INDICATOR PARAMETERS 
MW-11D 9/24/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS 
MW-12D 9/23/96 TC LlTAL , CYANIDE & INDICATOR PARAMETERS 
RMW-13D 9/23/96 TCLlTAL, CYANIDE & INDICATOR PARAMETERS 

Potable Water 

PW-1 ~_ 9/23/96 _1 TCLITAL & CYANIDE I I 
Notes: 

WELL OAT A INFORMATION 
SCREEN WELL PUMP 
LENGTH DEPTH DEPTH 

(FT) (FT) (FT) 

10 93 88 
5 42 40 
10 65.5 60 
10 _ 57 53 
10 40 35 
10 74 69 
2 52 51 
5 36 34 
10 55 50 
5 67 64 

15 61 54 
25 88 76 
15 62 54 
15 60 53 
2.4 41.4 40.4 
15 38 30 
15 34 26 
10 43.5 39 

I --------

(1) - TCL VOCs, SVOCs, and Pest/PCBs Methodology CLP SOW OLM03.1, TAL Metals & Cyanide Methodology CLP SOW ILM03.0. 
Indicator Parameters Methodology: Alkalinity (EPA 310.1), Chloride (EPA 325.3), Ethane, Ethene, Methane, Ethene, Nitrate-Nitrite (EPA 353.2), 

Total Phosphorus (EPA 365.2), Sulfate (SM18 4500S04C), Sulfide (EPA 376.1), TKN (EPA 351.2), Total Organic Carbon (EPA 415.1), and 
Dissolved Iron (CLP SOW ILM03.0). 

(2) - Trip Blanks were taken one per day of sampling for VOCs. 
(3) - Depth of well was sounded at 41.4 feet below ground surface. As-built well construction log indicates this well should be 54 feet deep with a 15 foot 

well screen. 

z:943-6222ISAMP&ANA.XLS Golder Associates 
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WELL 

TILL WELLS: 
MW-10D 
MW-14D 
MW-15D 
MW-16D 
MW-17D 
MW-18D 

TABLE 3 
SUMMARY OF HYDROGEOLOGIC TESTING RESULTS 

216 PATERSON PLANK ROAD SITE 
CARLSTADT, NEW JERSEY 

943-6222 

TEST INTERVAL HYDRAULIC CONDUCTIVITY 
DETERMINED USING 

TOP BOTTOM LENGTH HVORSLEV 
FT. BGS FT. BGS FT. cm/s I Wday 

35.5 42.0 6.5 3.19E-06 0.009 
27.0 41.0 14.0 6.80E-06 0.019 
48.5 52.0 3.5 1.53E-04 0.433 
27.0 36.0 9.0 7.09E-04 2.010 
42.0 55.0 13.0 2.71E-04 0.768 

60 66 6.0 1.90E-04 0.537 
Geometric mean for till wells: 7.03E-05 0.199 

BEDROCK WELLS: 
MW-8R 89.2 98.8 9.6 3.78E-05 0.107 

89.5 99.1 9.6 5.35E-05 0.152 
99.3 109.3 10.0 4.11 E-05 0.117 
104.0 113.6 9.6 1.79E-05 0.051 
109.7 119.3 9.6 1.14E-05 0.032 
114.0 130.0 16.0 5.03E-05 0.143 

Geometric Mean for MW-8R: 3.08E-05 0.087 

MW-10R 55.5 65.5 10.0 1.76E-04 0.498 
MW-11R 48.0 58.0 10.0 1.17E-02* 33.165* 
MW-14R 64.0 74.0 10.0 5.53E-04 1.568 

Geometric mean for bedrock wells: 4.33E-04 1.227 

* This value is the average of two tests conducted on this well. 

Golder Associates Page 1 of 1 
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STANDARD (1) PARAMETER 

1 Bromodichloromethane 

- Carbon Disulfide 
4 Chlorobenzene 
6 Chloroform 
10 Dibromochloromethane 
2 1,1-Dichloroethene 

70 1,1-Dichloroethane 
-- Total 1,2-Dichloroethene 
2 1,2-Dichloroethane 

700 Ethylbenzene 
2 Methylene Chloride 

30 1,1,1-Trichloroethane 
1 Tetrachloroethene 

1000 Toluene 
1 Trichloroethene 
5 Vinyl chloride 

40 Total Xylenes 

TABLE 4 
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

ORGANIC DETECTIONS - VOLATILES 

MW-2D MW-2R MW-5D 
Sampled:9/17/96 Sampled:9/18/96 Sampled:9/18/96 

RESULT RESULT RESULT 

- - -
- - -
- - 19 

82 98 160 

- - -
6 3 110 
8 5 33 
11 7 650 

400 370 110 

- - -
13 41 22 

- - 68 

- 2 900 

- - -
230 200 2500 
36 41 32 

- - -
Notes: 

Un~s are in ug/l. 

MW-7D 
Sampled: 9/18/96 

RESULT 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
3 

-
-

943-6222 

MW-8D MW-8R 
Sampled:9/18/96 Sampled:9/19/96 

RESULT RESULT 

- -
- -
- -
- 5 

- -
25 -
- -

3100 -
- -

88 -
- -
- -

160 -
110 3 
1100 -

- -
320 -

(1) - The standard column is derived from the "New Jersey Register" N.JAC. 7:9-6 "Groundwater Quality Standards"(GWQS), April 5th, 1994 edmon. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Qual~y Standard for a Class lIa aquifer. 

"-" indicates that the const~uent was not detected as qualined ~h a "U" or "UJ". 

File: z:\6222\RIREPORT\TABLES\CHEMSUM2.xLS\volatiles Golder Associates Page 1 of 4 
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STANDARD (1) PARAMETER 

1 Bromodichloromethane 
--- Carbon Disulfide 
4 Chlorobenzene 
6 Chloroform 
10 Dibromochloromethane 
2 1,1-Dichloroethene 
70 1,1-Dichloroethane 
-- Total 1 ,2-Dichloroethene 
2 1,2-Dichloroethane 

700 Ethylbenzene 
2 Methylene Chloride 
30 1,1,1-Trichloroethane 
1 Tetrachloroethene 

1000 Toluene 
1 Trichloroethene 
5 Vinyl chloride 

40 Total Xylenes 

TABLE 4 
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

ORGANIC DETECTIONS - VOLATILES 

MW-10D MW-10R MW-11D 
Sampled:9/20/96 Sampled:9/20/96 Sampled:9/24/96 

RESULT RESULT RESULT 

- - -
- - -
- - -
3 7 -
- - -
- - -
- - -
- - 42 

- - -
- - 730 

- 1 -
- - -
- - 53000 

- - 2200 

- - 4500 

- - -
- - 3300 

Notes: 

Un~s are in ug/l. 

MW-11R 
Sampled:9/24/96 

RESULT 

-
-
-

10 

-
3 
2 
24 
9 

-
-
1 

50 

-
56 

-
-

943-6222 

MW-12D RMW-13D 
Sampled:9/23/96 Sampled:9/23/96 

RESULT RESULT 

- -
- -

39 -
- 240 

- -
370 210 
99 94 

4500 2200 

- 210 
84 -
- -

110 82 
470 410 

- -
2100 1500 
380 92 
48 -

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Qual~ Standards"(GWQS), April 5th, 1994 ed~ion. 

"--" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Qual~y Standard for a Class lIa aquifer. 

"-" indicates that the const~uent was not detected as qualified ~h a "U" or "UJ". 
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STANDARD (1) PARAMETER 

1 Bromodichloromethane 
--- Carbon Disulfide 
4 Chlorobenzene 
6 Chloroform 
10 Dibromochloromethane 
2 1,1-Dichloroethene 
70 1,1-Dichloroethane 
--- Total 1,2-Dichloroethene 
2 1,2-Dichloroethane 

700 Ethylbenzene 
2 Methylene Chloride 
30 1,1,1-Trichloroethane 
1 Tetrachloroethene 

1000 Toluene 
1 Trichloroethene 
5 Vinyl chloride 

40 Total Xylenes 

TABLE 4 
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

ORGANIC DETECTIONS - VOLATILES 

MW-14D MW-14R MW-14R (Dup.) 
Sampled:9/23/96 Sampled:9/23/96 Sampled:9/23/96 

RESULT RESULT RESULT 

- - -
- - -
- - -
5 - -
- - -
- - -
- - -
- - -
- - -
2 - -
- - -
1 - -
2 - -
2 - -
45 1 1 

- - -
8 - -

Notes: 

Untls are in ugn. 

MW-15D 
Sampled:9/24/96 

RESULT 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

943-6222 

MW-16D MW-17D 
Sampled:9/23/96 Sampled:9/19/96 

RESULT RESULT 

- -
- -
- -
1 -
- -
6 -
3 -
30 -
11 -
- -
- -
3 -

21 -
- -

76 -
- -
- -

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Qualtly Standards"(GWOS), April 5th, 1994 edtlion. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Qualtly Standard for a Class lJa aquifer. 

"-" indicates that the consttluent was not detected as qualified wtlh a "U" or "UJ". 
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STANDARD (1) PARAMETER 

1 Bromodichloromethane 
--- Carbon Disulfide 
4 Chlorobenzene 
6 Chloroform 
10 Dibromochloromethane 
2 1,1-Dichloroethene 
70 1,1-Dichloroethane 
- Total 1,2-Dichloroethene 
2 1,2-Dichloroethane 

700 Ethylbenzene 
2 Methylene Chloride 
30 1,1,1-Trichloroethane 
1 Tetrachloroethene 

1000 Toluene 
1 Trichloroethene 
5 Vinyl chloride 

40 Total Xylenes 

TABLE 4 
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

ORGANIC DETECTIONS - VOLATILES 

MW-18D MW-18D (Dup_) PW-01 
Sampled:9/19/96 Sampled:9/19/96 Sampled:9/19/96 

RESULT RESULT RESULT 

- - 11 

- - -
- - -
- - 23 

- - 4 

- - -
- - -
- - -
- - -
- - -
1 - -
- - -
- - -
- - -
- - -
- - -
- - -

Notes: 
Units are in ug/l. 

RESULT 

943-6222 

RESULT RESULT 

(1) - The standard column is derived from the "New Jersey Register" N.JAC. 7:9-6 "Groundwater Quality Standards"(GWQS), April 5th, 1994 edition. 

"---" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Quality Standard for a Class lIa aquifer. 

"-" indicates that the constituent was not detected as qualified with a "U" or "UJ". 
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STANDARD (1) PARAMETER 

400 Acenaphthene 
2000 Anthracene 

30 Bis(2-ethylhexyl)phthalate 
-- Dibenzofuran 

900 Di-n-butylphthalate 
600 1,2-Dichlorobenzene 
100 2,4-Dimethylphenol 
300 Fluoranthene 
300 Fluorene 
- 2-Methylphenol 

- 4-Methylphenol 
--- 2-Methylnapthalene 
--- Napthalene 
-- Phenanthrene 

4000 Phenol 
200 Pyrene 

TABLE 4 
SUMMARY OF CHEMICAL ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

ORGANIC DETECTIONS - SEMIVOLATILES 

MW-2D MW-2R MW-SD MW-7D 
Sampled:9/17/96 Sampled:9/18/96 Sampled:9/18/96 Sampled: 9/18/96 

RESULT RESULT RESULT RESULT 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

Notes: 

Units are in ug/l. 

943-6222 

MW-8D MW-8R 
Sampled:9/18/96 Sampled:9/19/96 

RESULT RESULT 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Quality Standards"(GWOS), AprilSth, 1994 edition . 

• '-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Quality Standard for a Class Iia aquifer. 

"-" indicates that the constituent was not detected as qualified by a "U" or "UJ". 
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STANDARD (1) PARAMETER 

400 Acenaphthene 
2000 Anthracene 

30 Bis(2-ethylhexyl)phthalate 
--- Dibenzofuran 

900 Di-n-butylphthalate 
600 1,2-Dichlorobenzene 
100 2,4-Dimethylphenol 
300 Fluoranthene 
300 Fluorene 
--- 2-Methylphenol 

-- 4-Methylphenol 

- 2-Methylnapthalene 
-- Napthalene 

- Phenanthrene 
4000 Phenol 
200 Pyrene 

TABLE 4 
SUMMARY OF CHEMICAL ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

ORGANIC DETECTIONS - SEMIVOLA TILES 

MW-10D MW-10R MW-11D MW-11R 
Sampled:9/20/96 Sampled:9/20/96 Sampled:9/24/96 Sampled:9/24/96 

RESULT RESULT RESULT RESULT 

- - - -
- - - -
- - 16 -
- - - -
- - 1 -
- - 7 -
- - 4 -
- - - -
- - - -
- - 17 -
- - 18 -
- - 5 -
- - 8 -
- - 1 -
- - - 19 

- - - -
Notes: 

Units are in ug/l. 

943-6222 

MW-12D RMW-13D 
Sampled:9/23/96 Sampled:9/23/96 

RESULT RESULT 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Quality Standards"(GWQS), April 5th, 1994 edition. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Quality Standard for a Class IIa aquifer. 

"-" indicates that the constituent was not detected as qualified by a "U" or "UJ". 
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STANDARD (1) PARAMETER 

400 Acenaphthene 
2000 Anthracene 

30 Bis(2-ethylhexyl)phthalate 

-- Dibenzofuran 
900 Di-n-butylphthalate 
600 1,2-Dichlorobenzene 
100 2,4-Dimethylphenol 
300 Fluoranthene 
300 Fluorene 

- 2-Methylphenol 
- 4-Methylphenol 

-- 2-Methylnapthalene 

- Napthalene 

- Phenanthrene 
4000 Phenol 
200 Pyrene 

TABLE 4 
SUMMARY OF CHEMICAL ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

ORGANIC DETECTIONS - SEMIVOLATILES 

MW-14D MW-14R MW-14R (Dup.) MW-15D 
Sampled:9/23/96 Sampled:9/23/96 Sampled:9/23/96 Sampled:9/24/96 

RESULT RESULT RESULT RESULT 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- 1 - -

Notes: 

Unns are in ug/l. 

943-6222 

MW-16D MW-17D 
Sampled:9/23/96 Sampled:9/19/96 

RESULT RESULT 

- -
- -
1 -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- - I 

- -
- -
- -

(1) - The standard column is derived from the "New Jersey Registe(' N.JAC. 7:9-6 "Groundwater Qualny Standards"(GWQS), April 5th, 1994 ednion. 

"---" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Qualny Standard for a Class lIa aquifer. 

"-" indicates that the constnuent was not detected as qualified by a "U" or "UJ". 
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STANDARD (1) PARAMETER 

400 Acenaphthene 
2000 Anthracene 

30 Bis(2-ethylhexyl)phthalate 
- Dibenzofuran 

900 Di-n-butylphthalate 
600 1,2-Dichlorobenzene 
100 2,4-Dimethylphenol 
300 Fluoranthene 
300 Fluorene 

- 2-Methylphenol 
-- 4-Methylphenol 
- 2-Methylnapthalene 
- Napthalene 
- Phenanthrene 

4000 Phenol 
200 Pyrene 

TABLE 4 
SUMMARY OF CHEMICAL ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

ORGANIC DETECTIONS - SEMIVOLA TILES 

MW-1BD MW-1BD (Dup.) PW-01 
Sampled:9/19/96 Sampled:9/19/96 Sampled:9/23/96 

RESULT RESULT RESULT 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Notes: 

Units are in ug/I. 

RESULT 

943-6222 

RESULT RESULT 

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Quality Standards"(GVVQS), April 5th, 1994 edition. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Quality Standard for a Class lIa aquifer. 

"-" indicates that the constituent was not detected as qualified by a "U" or "UJ". 

File: z:\6222\RIREPORnTABLES\CHEMSUM2.XLS\semivolatiles Golder Associates Page 40f4 

R2-0000324



January f997 

STANDARD (1) PARAMETER 

0.04 Aldrin 
0.2 beta-SHC 
0.5 alpha-Chlordane 
0.5 gamma-Chlordane 
0.1 4,4-DDE 
0.1 4,4-DDT 
0.03 Dieldrin 
0.4 Endosulfan II 

- Endrin Aldehyde 
0.4 Heptachlor 
0.5 Aroclor-1242 

TABLE 4 
SUMMARY OF CHEMICAL ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 

MW-2D 

216 PATERSON PLANK ROAD SITE 
PESTICIDE/PCB DETECTIONS 

MW-2R MW-SD MW-7D 
Sampled:9/17/96 Sampled: 9/18/96 Sampled:9/18/96 Sampled:9/18/96 

RESULT RESULT RESULT RESULT 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - 0.0064 

- - - -
- - - -
- - - -
- - - -
- - - -

Notes: 

Un~s are in ug/l. 

943-6222 

MW-8D MW-8R 
Sampled:9/18/96 Sampled:9/19/96 

RESULT RESULT 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Qual~y Standards"(GWQS), April 5th, 1994 ed~ion. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Qual~y Standard for a Class lIa aquifer. 

"-" indicates that the const~uent was not detected as qualified by a "U", "UJ", or "R". 
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January 1997 

STANDARD (1) PARAMETER 

0.04 Aldrin 
0.2 beta-BHC 
0.5 alpha-Chlordane 
0.5 gamma-Chlordane 
0.1 4,4-DDE 
0.1 4,4-DDT 
0.03 Dieldrin 
0.4 Endosulfan II 
- Endrin Aldehyde 
0.4 Heptachlor 
0.5 Aroclor-1242 

TABLE 4 
SUMMARY OF CHEMICAL ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

PESTICIDE/PCB DETECTIONS 

MW-10D MW-10R MW-11D MW-11R 
Sampled:9/20/96 " Sampled: 9/20/96 Sampled:9/24/96 Sampled:9/24/96 

RESULT RESULT RESULT RESULT 

- - - -
- -
- - 0.017 -
- - - -
- - - -
- - - -
- - 0.021 -
- - - -
- - - -
- - - -
- - 14 -

Notes: 

Untls are in ugll. 

943-6222 

MW-12D RMW-13D 
Sampled:9/23/96 Sampled:9/23/96 

RESULT RESULT 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Qualtly Standards"(GWOS). AprilSth. 1994 edtlion. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Qualtly Standard for a Class IIa aquifer. 

"-" indicates that the consttluent was not detected as qualified by a "U". "UJ". or "R". 
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January 1997 

STANDARD (1) PARAMETER 

0.04 Aldrin 
0.2 beta-BHC 
0.5 alpha-Chlordane 
0.5 gamma-Chlordane 
0.1 4,4-DDE 
0.1 4,4-DDT 
0.03 Dieldrin 
0.4 Endosulfan II 
- Endrin Aldehyde 
0.4 Heptachlor 
0.5 Aroclor-1242 

TABLE 4 
SUMMARY OF CHEMICAL ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

PESTICIDE/PCB DETECTIONS 

MW-14D MW-14R MW-14R (Dup.) MW-1SD 
Sampled:9/23/96 Sampled:9/23/96 Sampled:9/23/96 Sampled:9/24/96 

RESULT RESULT RESULT RESULT 

- - - -
- - - -
- - - -
- - - -
- - - 0.1 

- - - -
- - - -
- - - 0.1 

- - - 0.013 

- - - -
- - - -

Notes: 

Unns are in ugll. 

943-6222 

MW-16D MW-17D 
Sampled:9/23/96 Sampled:9/19/96 

RESULT RESULT 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Quality Standards"(GVVQS), AprilSth, 1994 edition. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Quality Standard for a Class lIa aquifer. 

"-" indicates that the constnuent was not detected as qualified by a "U", "UJ", or "R". 
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January 1997 

STANDARD (1) PARAMETER 

0.04 Aldrin 
0.2 beta-SHC 
0.5 alpha-Chlordane 
0.5 gamma-Chlordane 
0.1 4,4-DDE 
0.1 4,4-DDT 
0.03 Dieldrin 
0.4 Endosulfan II 

- Endrin Aldehyde 
0.4 Heptachlor 
0.5 Aroclor-1242 

TABLE 4 
SUMMARY OF CHEMICAL ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

PESTICIDE/PCB DETECTIONS 

MW-1BD MW-1BD (Dup.) PW-01 
Sampled:9/19/96 Sampled:9/19/96 Sampled:9/23/96 

RESULT RESULT RESULT 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Notes: 

Unns are in ug/I. 

943-6222 

RESULT RESULT RESULT 

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 'Groundwater Qualny Standards"(GWQS), AprilSth. 1994 ednion. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Qualny Standard for a Class IIa aquifer. 

"-" indicates that the constnuent was not detected as qualified by a "U", "UJ". or "R". 
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January 1997 

STANDARD (1) PARAMETER 

200 Aluminum, Total 
20 Antimony, Total 
8 Arsenic, Total 

2000 Barium, Total 
20 Beryllium, Total 
4 Cadmium, Total 
- Calcium, Total 
100 Chromium, Total 

- Cobalt, Total 
1000 Copper, Total 
300 Iron, Total 
10 Lead, Total 
-- Magnesium, Total 
50 Manganese, Total 
2 Mercury, Total 

100 Nickel, Total 

- Potassium, Total 
50 Selenium, Total 
-- Silver, Total 

50000 Sodium, Total 
10 Thallium 

-- Vanadium, Total 
5000 Zinc, Total 
200 Cyanide 

TABLE 4 
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

INORGANIC DETECTIONS - TOTAL METALS/CYANIDE 

MW-2D MW-2R MW-5D MW-7D 

943-6222 

MW-8D MW-8R 
Sampled:9/17/96 Sampled:9/18/96 Sampled: 9/18/96 Sampled:9/18/96 Sampled:9/18/96 Sampled: 9/19/96 

RESULT RESULT RESULT RESULT RESULT RESULT 

159 91.9 77 112 3540 174 

- 2.3 - - - -
2.4 - 2.6 - 5 -
54.2 84.5 25.4 16.2 55.5 73.4 

- - - - 0.17 -
- - - - 0.16 -

383000 355000 262000 104000 218000 308000 

- - 33.2 7.9 14.6 163 

- 0.79 - 1 2.1 0.57 
3.5 3.7 3.9 3.9 8.9 10.7 
150 - 180 96.9 4280 114 

- - - 1.6 3.7 -
23400 4310 16800 12100 30600 14700 

109 3 104 74.5 278 6.6 

- - - - - -
4 4.9 15.5 20.2 16.8 15.7 

14500 6650 1940 2290 5920 38800 

- - - - - -
- - - - - -

120000 80400 61700 52700 186000 144000 

- - - - - -
4.5 4.7 3.6 8 6.5 4.2 
24 17.4 31.6 30.1 27.9 21.8 
- - - - - -

Notes: 

Un~s are in ug/l. 

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Qual~y Standards··(GWOS), AprilSth, 1994 ed~ion. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Qual~y Standard for a Class lIa aquifer. 

"-" indicates that the const~uent was not detected qualified by a ·U", "UJ", or "R". 

File: z:\6222\RIREPORnTABLES\CHEMSUM2.XLS\Total metals Golder Associates Page 1 of 4 
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January 1997 

STANDARD (1) PARAMETER 

200 Aluminum, Total 
20 Antimony, Total 
8 Arsenic, Total 

2000 Barium, Total 
20 Beryllium, Total 
4 Cadmium, Total 
-- Calcium, Total 

100 Chromium, Total 
--- Cobalt, Total 

1000 Copper, Total 
300 Iron, Total 
10 Lead, Total 

- Magnesium, Total 
50 Manganese, Total 
2 Mercury, Total 

100 Nickel, Total 
- Potassium, Total 
50 Selenium, Total 
--- Silver, Total 

50000 Sodium, Total 
10 Thallium 

- Vanadium, Total 
5000 Zinc, Total 
200 Cyanide 

TABLE 4 
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

INORGANIC DETECTIONS - TOTAL METALS/CYANIDE 

MW-10D MW-10R MW-11D MW-11R 
Sampled:9/20/96 Sampled:9/20/96 Sampled:9/24/96 Sampled:9/24/96 

RESULT RESULT RESULT RESULT 

193 348 632 361 
3.5 - - -
2.6 - - -
40.9 25.7 31.4 34.3 

- - - -
0.31 0.3 - -

88300 91900 148000 120000 
373 5.3 4.1 14 
0.54 - 0.61 -
8.6 4.5 5.4 10.4 
162 354 650 362 
1.7 - 2.8 2.5 
527 4170 5620 119 
4.3 14.9 41.8 3.7 

- - - -
13 6 6 4.3 

41100 3840 2510 10100 

- - - -
- - - -

82100 36700 63600 46300 

- - - -
48.1 28.3 6.4 62.8 
16.7 24.1 - -
- - - -

Notes: 

Units are in ug/l. 

943-6222 

MW-12D RMW-13D 
Sampled:9/23/96 Sampled:9/23/96 

RESULT RESULT 

395 128 

- -
- 3.2 

78.2 45.4 

- -
0.3 -

176000 179000 
3.4 1.7 

- -
15.5 3.6 
609 53.5 
1.7 -

36900 12900 
817 24.5 

- -
4.9 3.5 

2410 5130 

- -
- -

179000 86900 

- -
0.9 1.6 

33.4 -
- -

(1) - The standard column is derived from the "New Jersey Register" N.JAC. 7:9-6 "Groundwater Quality Standards"(GVVQS), AprilSth, 1994 edition. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Quality Standard for a Class lIa aquifer. 

"-" indicates that the constituent was not detected qualified by a "U", "UJ", or "R". 
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January -i1J97 

STANDARD (1) PARAMETER 

200 Aluminum, Total 
20 Antimony, Total 
8 Arsenic, Total 

2000 Barium, Total 
20 Beryllium, Total 
4 Cadmium, Total 
- Calcium, Total 
100 Chromium, Total 
- Cobalt, Total 

1000 Copper, Total 
300 Iron, Total 
10 Lead, Total 
-- Magnesium, Total 
50 Manganese, Total 
2 Mercury, Total 

100 Nickel, Total 

-- Potassium, Total 
50 Selenium, Total 
- Silver, Total 

50000 Sodium, Total 
10 Thallium 
- Vanadium, Total 

5000 Zinc, Total 
200 Cyanide 

TABLE 4 
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

INORGANIC DETECTIONS - TOTAL METALS/CYANIDE 

MW-14D MW-14R MW-14R (Dup.) MW-15D 

943-6222 

MW-16D MW-17D 
Sampled:9/23/96 Sampled:9/23/96 Sampled:9/23/96 Sampled:9/24/96 Sampled: 9/23/96 Sampled:9/19/96 

RESULT RESULT RESULT RESULT RESULT RESULT 

544 167 173 389 246 531 

- - - - - -
8 3 2.6 - - -

61.4 16 16.7 108 184 64.6 

- - - - - -
0.48 - 0.34 - - 0.34 

103000 170000 168000 123000 224000 254000 
434 4 3.9 42 2.1 6.1 
0.58 - - - - 1.7 
22.1 3.3 4.3 8.9 5.8 4.7 
135 1320 1310 290 41.9 945 

- - 1.9 3.2 1.9 -
150 9760 9300 1270 4570 57300 
2.9 36.8 35.3 6.5 3.1 1360 

- - - - - -
9 3.6 5.9 18.9 4.4 41.5 

101000 2520 2500 14800 12100 7640 
4.1 - - - - -
- - - - - -

120000 36000 35400 55900 93100 244000 

- - - - - -
87.3 9.8 9.6 21.7 10 1.9 

- - 73.9 - - 13.7 
10.9 - - - - -

Notes: 

Un as are in ugll. 

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Qualay Standards"(GWQS), April 5th, 1994 ed~ion. 

"-" indicates that no standard is available. 

Inpicates exceedance of the New Jersey Groundwater Qual~ Standard for a Class lIa aquifer. 

"-" indicates that the const~uent was not detected qualified by a "U", "UJ", or "R". 
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January 1997 

STANDARD (1) PARAMETER 

200 Aluminum, Total 
20 Antimony, Total 
8 Arsenic, Total 

2000 Barium, Total 
20 Beryllium, Total 
4 Cadmium, Total 
- Calcium, Total 
100 Chromium, Total 

- Cobalt, Total 
1000 Copper, Total 
300 Iron, Total 
10 Lead, Total 

- Magnesium, Total 
50 Manganese, Total 
2 Mercury, Total 

100 Nickel, Total 
- Potassium, Total 
50 Selenium, Total 
-- Silver, Total 

50000 Sodium, Total 
10 Thallium 
- Vanadium, Total 

5000 Zinc, Total 
200 Cyanide 

TABLE 4 
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS 

GROUNDWATER SAMPLES 
216 PATERSON PLANK ROAD SITE 

INORGANIC DETECTIONS - TOTAL METALS/CYANIDE 

MW-18D MW-18D (Dup.) PW-01 
Sampled:9/19/96 Sampled:9/19/96 Sampled:9/23/96 

RESULT RESULT RESULT RESULT 

203 219 238 

- - -
- - -

35.4 35.1 68.2 

- - -
- - -

297000 296000 35100 
3.2 2.5 -
0.9 1.0 -
6.3 6.1 21.6 
138 128 27 

- 1.9 1.9 
48500 48500 6770 

318 319 7.7 

- - -
29.4 30.6 3 
5690 5690 1970 

- - -
- - -

199000 199000 37000 

- - -
4.8 4.7 0.93. 
18.4 31.8 -
- - -

Notes: 

Units are in ug/l. 

RESULT RESULT 

(1) - The standard column is derived from the "New Jersey Register" N.J.A.C. 7:9-6 "Groundwater Quality Standards"(GWQS), April 5th, 1994 edition. 

"-" indicates that no standard is available. 

Indicates exceedance of the New Jersey Groundwater Quality Standard for a Class lIa aquifer. 

"-" indicates that the constituent was not detected qualified by a "U", "UJ", or "R". 

943-6222 
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1.) USGS 7.5 MINUTE WEE.HAWKEN QUADRANGLE, 
NEW JERSEY - NEW YORK, DATE 1967, PHOTOREVISED 
1981. 

JOB No.: 943-.6222 SCALE: AS SHOWN 
DR BV: WCM DATE: 02/21/96, 
CHI( BY: 5P~ ALE No.: NJ03-438 
REV BV: DR SUBllllE: 09 

Golder Associates . . . '. I ., 

2000 - ----
scale feet 

SITE LOCATION MAP 

AGURE 

1 216 PATERSON PLANK ROAD Silt 
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LEGEND 

GQ_ DETAIL OR CROSS SECTION DESIGNATION 

, • --~ FIGURE No. ~ERE DETAIL OR CROSS SEC nON IS PRESENTED 

FIGURE No. ~ERE LOCAnON OF DETAIL OR CROSS SEcnON 
IS FIRST SHO\\N 

P-4 
A 

UW-4S .. 
8-6 • 

EXISnNG ... ONITORING WELL 
(INSTALLED DURING THE RE ... EDIAL INVESTIGATION) 

NEW ... ONITORING WELL 
(INSTALLED DURING THE OFF -PROPERTY INVESTIGAnON) 

SHAlLOW PIEZO ... ETER 
(INSTALLED DURING THE RE ... EDIAL INVESTIGATION) 

EXTRACTION WELL 
(INSTALLED DURING THE RE ... EDIAL INVESTIGATION AND 
RETROFITIEO FOR SHAlLOW GROUNDWATER EXTRACTION AS 
PART OF THE IR ... CONSTRUCTION) 

SLURRY WALL COIISTRUCTION INVESTIGATION BORING 
(INSTALLED DURING RE ... EDIAL DESIGN) 

STILLING WELL 
(INSTALLED DURING THE OFF-PROPERTY INVESTIGATION) 

SITE PROPERlY-BOUNDARY 

PROPERTY/RIGHT-OF-WAY BOUNDARIES 

CONTOUR LINE 

STREAII 

--.-- FENCE 

NOTES 

UTILITY POLE 

SLURRY WALL ALlGN ... ENT 

SHEET PILE WALL 
ALIGNMENT 

1.) COORDINATE SYSTE'" SHO\\N IS NEW JERSEY STATE PLANE NAD27 AND VERnCAL 
DATU ... BASED ON NAW 1929. 

2.) LOCAnON OF SLURRY WALL INVESTIGAnON BORINGS ARE APPROXl"'ATE. BORING 
LOCAnONS WERE PREVIOUSLY SURVEYED USING A SITE SPECIFIC COORDINATE 
SYSTE .... 

REFERENCE 
1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFOR ... AnON BY TAYLOR, 

WlSE ... AN & TAYLOR CONSULnNG ENGINEERS/SURVEYORS/pLANNERS/LANDSCAPE 
ARCHITECTS, "'OUNT LAUREL. NEW JERSEY, DATED 06/12/92, SCALE 1"=40'. 

2.) LOT AND BLOCK DATA FRO ... LOCAL TAX "'AP, BOUNDARIES APPROXI ... ATE. 

3.) ... ONITORING WELLS. PIEZOt.IETERS, AND EXTRAcnON WELLS SURVEYED BY GEOO 
CORPORA nON, NEWFOUNDLAND, NJ (OCTOBER 1996). 

4.) SLURRY WALL BORINGS AND FEATURES FRO ... THE INTERI ... RE ... EDIAL "'EASURES 
TAKEN FROt.I CANONIE ENVIRON ... ENTAL. 1992 "INTERI ... RE ... EDY FOR FIRST OPERABLE 
UNIT", AUGUST 1992. 

REY DATE 

PROJECT: 

SHE£I lITLE: 

100 
M 
scale 

o 

DESCRIPTION 

100 200 

reel 

DR BY CHK 8T RYW BY 

218 PATERSON PLANK ROAD NPL SITE 
CARLSTADT. NEW JERSEY 

SITE PLAN 

PROJECT No. 943-6222 FILE No.: NJ03-612 

CUEHT PROJ. No. DRAmHC SU8nTLE: II 

0[5 BY SDM 12/05/96 SCALE: AS SHOWN 

OR aT MRM 01 07/97 

FIGURE 2 CHIC BY ~.~""'r'\ 

RYW IY l!' 
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STRATIGRAPIDC UNITS 

FILL: variable thickness; including asphalt, silt, sand, gravel, 
concrete, brick, timber etc.; highly variable 8PT blow counts 

PEAT: laterally persistant and correlatable meadow mat unit, 
locally removed during site activities, variable thickness, dark 
brown to gray color, organic silt, clay and sand, fibres COIlUnon, 

low 8PT blow counts, grades down into Gray Silt. 

GRAY SILT: ullifonn thickess, intertidal unit, mottled dark gray 
to brownish gray color, with silt and fine sand seams, bedded 
laminated; upper contact grades into peat, lower contact grades 
into the uppennost glacial sediments; 8PT blow counts variable 
hut generally N=5 or higher. 

GLACIOLACUSTRINE VARVED UNIT: stratified glacial 
deposits; IIpper horizon sandier and varved with local zones of 
fine silt and sand, set in a stiff to very stiff matrix of silty clay and 
clay, variagated color ranging from brownish gray, dark gray, to 
brownish red. Lower horizon consists of deep red, reddish brown 
and locally brick red, high plasticity, massive clay; varved 
structure apparent when dry but clastic content much lower than 
upper horizolt. 8PT blow counts in upper horizon generally 
higher than N=5; lower horizon is conunonly N=O or weight of 
hammer; local sandier zones present near lower geologic contact 
with underlying unit. BOUI horizons tentatively correlated with Ute 
Glacial Lake !iackensack and Glacial Lake Bayonne sediments, 
upper horizon possibly desiccated. 

GLACIAL TILL: two unstratified basal horizons recognized, 
characteristically red to reddish brown, brick red and locally dark 
brown in color; upper horizon is softer somewhat weathered less 
dense, glacial till, 8PT blow counts generally less than N=25, soft 
sandy to silty glacial till with matrix supported clasts which 
include metamorphic rock fragments; lower horizon. a lodgement 
till. consists of very hard, 8PT blow counts ranging from N=50 to 
N=200, dominated by llHitu rock fragments including siltstone 
and shale, and sandstone of local bedrock; the upper geologic 
contact WiUI varved unit is sharp, and marked by distinct change in 
geotechnical character; lower geologic contact grades 
imperceptably into bedrock; This unit correlatable with the 
Rahway Till. 

BEDDED CLAY=--
~ 
~ 

_-----_ Ct) 

- --- ~ I-
5il: 
0" 
!l 

~ 

:, 

.-.. -. - VARVED CLAY 

BEDROCK bedrock consists of brick red and brown, and red, 
speckled and mottled by green reduction haloes and spots, 
horizontally bedded, laminated and fissile shale, siltstone and fine r 
sandstone of the Passaic Fonnation. The basal lodgement till of 
overlying unconsolidated deposits grades into the bedrock. - ~"'.Ji';iiiirr 
Bedrock includes several carbonate-bearing horizons; carbonate 
occurs as vugs, nodules; fracture and bedding-planes sometimes 

infilled and coated with calcite and/or dolomite. 

SCALE-VARIES 
IN THIS PERSPECTIVE VIEW ~ -

GOTHAM PARKWAY SO 

VERTICAL SCALE EXAGGERA TED 

,J 

FIGURE 4 

CONCEPTUAL BLOCK DIAGRAM 
216 PATERSON PLANK ROAD SITE 
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~_ DETAIL OR CROSS SECTION DESIGNATION 

, • - FIGURE No. WHERE DETAIL OR CROSS SECTION IS PRESENTED 

FIGURE No. WHERE LOCATION OF DETAIL OR CROSS SECTION 
IS FIRST SHOYtN 

BH-33-BOREHOLE LABEL 

450 It. NW -PROJECTED DISTANCE 

TOP OF BOREHOLE 

SCREENED INTERVAl 

BOTTDIot OF BOREHOLE 

WATER ELEVATION AS OF NOVEMBER 22, 1995 AT 0700 HR5. 

m 
m w 

~ 

ALL 

PEAT 

GRAY SILT / BEDDED CLAY 
(UPPER HORIZON 
GLACIOLACUSTRINE VARVED CLAY) 

SOFT TILL 

LOOGEMENT TILL 

BEDROCK 

~ VARVED CLAY (LOWER HORIZON GLACIOLACUSTRINE VARVED CLAy) 

~SANDYZONE 

NOTES 
1.) SUBSURFACE INFORMATION OBTAINED DURING THE OFF-PROPERTY INVESTIGATION 

SUPPLEMENTED WITH BOREHOLE INFORMATION OBTAINED FROM THE FOLLOWING 
PREVIOUS INVESTIGATIONS: DAMES AND MOORE, 1990 "FINAl REPORT - REMEDiAl 
INVESTIGATION SCP SITE, CARLSTADT, NEW ..f:RSEV" DATED MARCH I, 1990: AND 
CANON IE ENIJIRONMENTAL, 1991 "INTERIM REMEDY REMEDIAL DESIGN REPORr, 
DATED JULY 19, 1991. 

2.) GROUNDWATER LEVELS TAKEN FROM FIGURE 8 (NOVEMBER 22, 1996). 

3.) SURFACE WATER ELEVATION AS OF NOVEMBER 22, 1995 AT 0700 HRS. 

REFERENCE 
1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYlOR, 

WISEMAN ot TAYlOR CONSULTING ENCINEERS/SURVEVORS/PLANNERS/LANDSCAPE 
ARCHITECTS, MOUNT LAUREL, NEW ..f:RSEY, DATED 06/12/92, SCAlE 1"·40'. 

2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION M:LLS SURVEYED BY GEOO 
CORPORATION, NEWFOUNDLAND, NJ (OCTOBER 1996~ 

J.) SLURRY WALL BORINGS AND FEATURES FROM THE INTERIM REMEDIAl MEASURES 
TAKEN FROM CANONIE ENIJIRONMENTAl, 1992 "INTERIM REMEDY FOR FIRST OPERABLE 
UNIT", AUGUST 1992. 

100 0 100 200 
........... 
horlzontol scole 'eel 

20 0 20 40 
........... 
vertical scale feet 

R£V DATE DESCRIPTIOH DR BY CHI( BY RVW rtf 

PROJECT: 
21B PATERSON PLANK ROAD NPL SITE 

CARLSTADT, NEW JERSEY 

SHEET mLEI 

GEOLOGIC I HYDROGEOLOGIC 
CROSS SECTIONS A-A', B-B', C-C' AND 0-0' 

PROJECT No. 943-6222 FlL£ No.: NJOJ-611 

CLIENT 'RDJ. No. ORAmMe suanTu: 11 

O[S BY SDIoI 11 04/96 SCAl£1 AS SHOWN 

OR BY IoIRIoI 01 20 97 

CHK BY ;:>" I 'q FIGURE 5 
RVW BY ' ..... -i '--7 
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P-4 
A 

MW-4S 
-$-

B-6 • 

·8816 

-9-----

EXISTING toIONITORING WELL 
(INSTALLED DURING THE REMEDIAL INVf:STlGATION) 

NEW toIONITORING WELL 
(INSTALLED DURING THE OFF-PROPERTY INVf:STlGATlON) 

SHAlLOW PIEZOIolETER 
(INSTALLED DURING THE REMEDIAL INVf:STlGATION) 

EXTRACTION WEU 
(INSTALLED DURING THE REMEDIAL INVf:STIGATION AND 
RETROFITTED FOR SHAlLOW GROUNOWATIER EXTRACTION AS 
PART OF THE IRM CONSTRUCTION) 

SLURRY WALL CONSTRUCTION INVf:STlGATION BORING 
(INSTALLED DURING REIoIEDIAL DESIGN) 

STIUING WELL 
(INSTALLED DURING OFF-SITE PROPERTY INVf:STIGATlON) 

BORING LOCATIONS AT 
IoIEADOWlANDS SPORT COIolPLEX 

INTERPRETED TOP OF VARVED CLAY 
CONTOUR (FT -MSL) 

(-6.6) TOP OF VARVED CLAY ELEVATION (FT-IoISL) 

cs:ssss. APPROXlt.lATIE AREA VARVED CLAY NOT PRESENT 

-- - - -- SITE PROPERTY-BOUNDARY 

-- - - -- PROPERTY/RIGHT-DF-WAY BOUNDARIES 

-----.--.. - CONTOUR LINE 

-- STREAIoI 

--.-- FENCE 

............. 
NOTES 

UTILITY POLE 

SLURRY WALL ALIGNMENT 

SHEET PILE WALL 
AlIGNMENT 

1,' ~\ 

1.) COOROINATIE SYSTIEM Sl!DYIN IS NEW JERSEY STATIE PLANE NAD27 AND VERTICAL 
DATUM BASED ON NAVO 1929. 

2.) LOCATION OF SLURRY WALL INVESTIGATION BORINGS ARE APPRDXIIoIA TIE. BORING 
LOCATIONS WERE PREVIOUSLY SURVEYED USING A SlTIE SPECIRC COORDINATIE 
SYSTlEIoI. 

REFERENCE 
1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR. 

..... SEMAN '" TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANDSCAPE 
ARCHITIECTS. IoIOUNT LAUREL. NEW JERSEY. bATlED 06/12/92. SCALE 1"=40'. 

2.) LOT AND BLOCK DATA FROt.I LOCAL TAX IoIAP. BOUNDARIES APPROXIMATIE. 

3.) IoIONITORING WEUS, PIEZOt.lETlERS. AND EXmACTlON Vtf:LLS SURVEYED BY GEOD 
CORPORATION, NE'III'OUNDLAND, NJ (OCTOBER 1996). 

4.) SLURRY WALL BORINGS AND FEATURES FROt.I lHE INTlERIIoI REMEDIAL IoIEASURES 
TAKEN FROt.I CANONIE ENVIRONMENTAl, 1992 "INTlERltoI REtoIEDY FOR RRST OPERABLE 
UNlr. AUGUST 1992. 

5.) toIEAOD'M.ANOS SPORTS COt.IPLEX BORING LOCATIONS ARE APPRDXltoIATIE. DETAILED 
INVESTIGATION OF SUBSURFACE CONDITIONS. REPORT PREPARED BY FREDERIC 
R. NASSIS INC. CONSULTING ENGINEERS. FOR lHE NEW JERSEY SPORTS 
COMPLEX, 1972. 

SHEET 11ne: 

100 
M 
scale 

o 100 200 

(eel 

~~~~~~F~IG-U~RE~6~ 
"'t. laurel, New Jersey 
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TILL UNIT 
October 14. 1996 - Monday at 1200 
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BEDROCK UNIT 
October 14. 1996 - Monday at 1200 
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TILL UNIT 
October 18. 1996 - Friday at 0800 

BEDROCK UNIT 
October 18. 1996 - Friday at 0900 

,/ 

r 
\ 

LEGEND 

".-45 • 
B· • • 

(0.12) 

0.90---

................... 

NOTES 

EXISTING MONITORING WEll 
(INSTALLEO DURING THE REMEDIAL INVESTIGATION) 

NEW MONITORING WEll 
(INSTALLED DURING THE orr -PROPERTY INVESTIGATION) 

SHALLOW PIEZOMETER 
(INSTALLED DURING THE REMEDIAL INVESTIGATION) 

EXTRACTION WELL 
(INSTALLED DURING THE REMEDIAL INVESTIGATION AND 
RETROrmED rOR SHALLOW GROUNDWATER EXTRACTION /oS 
PART or THE IRM CONSTRUCTION) 

SLURRY WALl CONSTRUCTION INVESTIGATION BORING 
(INSTALLED DURING REMEDIAL DESIGN) 

STILLING WELL 
(INSTALLED DURING orr -SITE PROPERTY INVESTIGATION) 

WATER ELEVATION (rT -MSL) 

INTERPRETED GROUNDWATER CONTOUR (rT - MSL) 

SITE PROPERTY-BOUNDARY 

PROPERTY/RIGHT-Or-WAY BOUNDARIES 

CONTOUR LINE 

smEAII 

rENCE 

UTILITY POLE 

SLURRY WALL AlIGNMENT 

SHEET PILE WALL 
ALIGNMENT 

1.) COORDINATE SYSTEM SHO\\tl IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL 
DATUM BASED ON NA VD 1929. 

2.) LOCATION or SLURRY WALL INVESTIGATION BORINGS ARE APPROXIMATE. BORING 
LOCATIONS \ERE PRE'IIOUSLY SURVEYED USING A SITE SPECIfiC COORDINATE 
SYSTEM. 

J.) rT-MSL - MEAN SEA LEVEL 

REFERENCE 
I.) TOPOGRAPHIC DATA AND SURrACE rEATURES BASED ON INrORMATION BY TAYLOR, 

WISEMAN '" TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS!LANDSCAPE 
ARCH)TECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 1"=40'. 

2.) LOT AND BLOCK DATA rROM LOCAL TAX MAP. BOUNDARIES APPROXIMATE. 

J.) MONITORING \EllS. PIEZOMETERS, AND EXmACTION \ELLS SURVEYED BY GEOO 
CORPORATION, NEWfOUNDLAND, NJ (OCTOBER 1996). 

4.) SLURRY WALL BORINGS AND rEATURES rROM THE INTERIM REMEDIAL MEASURES 
TAKEN rROM CANONIE EN'IIRONMENTAL, 1992 "INTERIM REMEDY rOR fiRST OPERABLE 
UNIT", AUGUST, 1992. 

REV DATE 

PROJeCT: 

SHEO nnE: 

150 
M 
scale 

o 

OE5CRIPJlON 

150 JOO 

reel 

DR BY 

218 PATERSON PLANK ROAD NPL SITE 
CARLSTADT, NEW JERSEY 

POTENTIOMETRIC SURF ACE MAP 
TILL AND BEDROCK UNITS 

October 14 & 18. 1996 
PROJECT No. 943-6222 nL[ No.: 

CHK BY AYW BY 

NJOJ-625 
CU£HT PROJ. No. DRAFTING SU8T1lLt: 11 

DES BY sou 01/06/97 SCAll: AS SHOI'<II 

OR BY URU 01/20/97 
CHIC BY ~.,.. 'l.~ FIGURE 7 
AVW BY oJt-~. ,. ,,:' > 
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TILL UNIT 
November 18, 1996 - Monday at 1900 
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BEDROCK UNIT 
November 18, 1996 - Monday at 1900 
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TILL UNIT 
November 22, 1996 - Friday at 0700 

\1.-10 

.I,IW-IOO :f. 
UW-IOR 
(1.01) 

} 

! 
IP 

BEDROCK UNIT 
November 22, 1996 - Friday at 0700 

( 

1 ~ \ 

J;':", ;·n I;.' 

( 

7 ......... ;'::: 

1 ~ \ 

LEGEND 

"'W-8~ 

(0.72) 

EXISTING MONITORING WELL 
(INSTAlLEO DURING THE REMEDIAl. INVESTIGATION) 

NEW MONITORING WELL 
(INSTAlLED DURING THE orr -PROPERlY INVESTIGATION) 

SHALLOW PIEZOMETER 
(INSTAlLED DURING THE REMEDIAl. INVESTIGATION) 

EXlRACTION WEll 
(INSTAlLED DURING THE REMEDIAl. INVESTIGATION AND 
RETIROFlITED rOR SHALLOW GROUNDWATER EXlRACTION AS 
PART or THE IRII CONSTRUCTION) 

SLURRY WAlL CONSTRUCTION INVESTIGATION BORING 
(INSTAlLED DURING REMEDIAl. DESIGN) 

STILUNG WELL 
(INSTAlLED DURING orr-SITE PROPERlY INVESTIGATION) 

WATER ELEVATION (rr -IISL) 

0.90---- INTERPRETED GROUNDWATER CONTOUR (rr -IISL) 

--- --" 

NOTES 

SITE PROPERlY-BOUNDARY 

PROPERlY/RIGHT -or -WAY BOUNDARIES 

CONTOUR UNE 

STREAIA 

rENCE 

UTILllY POLE 

SLURRY WAlL AUGNMENT 

SHEET PILE WALL 
AliGNMENT 

1.) COORDINAnE SYSnEM SHOYIII IS NEW JERSEY STAnE PLANE NAD27 AND vtRTICAL 
DATUM BASED ON NAW 1929. 

2.) LOCATION or SLURRY WAlL INvtSTIGATION BORINGS ARE APPROXIMAnE. BORING 
LOCATIONS WERE PRE'IIDUSLY SURvtYED USING A SInE SPEClFlC COORDINATE 
SYSnEli. 

J.) rT-IiSL - MEAN SEA LEvtL 

REFERENCE 
1.) TOPOGRAPHIC DATA AND SURrACE rEATURES BASED ON INrORIiATION BY TAYLOR, 

..... SEIIAN " TAYLOR CONSULTING ENGINEERS/SURvtYORStpLANNERS/LANDSCAPE 
ARCHlnECTS. IlOUNT LAUREL. NEW JERSEY. DAnED 06/12/92. SCALE 1"~40·. 

2.) LOT ANO BLOCK DATA FlRDII LOCAl TAX IIAP, BOUNDARIES APPROXIIiAnE. 

J.) MONITORING WELLS, PIEZDIIEnERS. AND EXTIRACTION WEllS SURvtYED BY GEOO 
CORPORATION. NEwrOUNDLANO. NJ (OCTOBER 1996) • 

4.) SLURRY WALL BORINGS AND rEATURES rRDII THE INTERIII REIiEDIAl MEASURES 
TAKEN rRDII CANONIE EN'IIRONIiENTAl. 1992 "INnERIM REIIEOY rOR rlRST OPERABLE 
UNlr. AUGUST. 1992. 

REV OAT[ 

PROJECT: 

SHEtT TITLE: 

150 
M 
scale 

o 150 JOO 

feel 

DESCRIPlION DR BY CHK BY fICVW 8Y 

216 PATERSON PLANK ROAD NPL SITE 
CARLSTADT. NEW JERSEY 

POTENTIOMETRIC SURF ACE MAP 
TILL AND BEDROCK UNITS 

November 18 & 22, 1996 
PROJECT No. 943-6222 ,,1.£ No.: NJOJ-626 
CLIENT PROJ. No. DRAnlNG SUBTITLE: II 

0[5 8Y SOM SCALE, AS SHOWN 

DR BY J,4RU 

CHIC8Y~'" FIGURE 8 
RVW ., 
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MW-15D 

PARAMETER ORGANICS 
TOTAL VOC, 

NO EXCEEDEHC£S 

PARAMETER (INORGANICS) 

ALU ... INU ..... TOTAL 
SODIUM. TOTAL 

WfYL OiLOfOOf 
I.IE11-I'l'LEHE OR..ORIDE 
1,I-OICHlOROE11-IEHE 
CHLOROfORI.I 
1,2-0IOR..OROEntAHE 
TRIOiLOROEntENE 

SID RESULT 
HA 0 

HA HA 

SID RESULT 
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NOTES 

EXISTING MONITORING WELL 
(INSTALLED DURING THE REMEDIAL INVESTIGATION) 

NEW MONITORING WELL 
(INSTALLED DURING THE OFF -PROPERlY INVESTIGATION) 

SHALLOW PIEZOMETER 
(INSTALLED DURING THE REMEDIAL INVESTiGATION) 

EXTRACTION WELL 
(INSTALLED DURING THE REMEDIAL INVESTIGATION AND 
RETROFmED FOR SHALLOW GROUNDWATER EXTRACTION AS 
PART OF THE IRM CONSTRUCTiON) 

SLURRY WALL CONSTRUCTION INVESTIGATION BORING 
(INSTALLED DURING REMEDIAL DESIGN) 

STILLING WELL 
(INSTALLED DURING OFF-PROPERlY INVESTIGATION) 

SITE PROPERlY-BOUNDARY 

PROPERlY/RIGHT-OF-WAY BOUNDARIES 

CONTOUR LINE 

STREAM 

FENCE 

UTiUlY POLE 

SLURRY WALL AlIGNIAENT 

SHEET PILE WALL 
ALIGNMENT 

1.) COORDINATE SYSTEM SHO~ IS NEW -ERSEY STATE PLANE NAD27 AND VERTICAL 
DATUM BASED ON NAW 1929. 

2.) LOCATION or SLURRY WALL INVESTIGATION BORINGS ARE APPROXIMATE. BORING 
LOCATIONS M:RE PRE'IIOUSLY SURVEYED USING A SITE SPECIFIC COORDINATE 
SYSTEM. 

3.) GROUNDWATER OUAliTY STANDARDS BASED ON "NEW -ERSEY REGISTER" N.J.A,C. 
7.:9-6 "GROUNDWATER STANDARDS" APRIL 5, 1994. GROUNDWATER ANALYTICAL 
RESULTS BASED ON SEPTEMBER 1996 SAIAPUNG EVENT. 

4.) ALL VALUES REPORTED IN PARTS PER BILLION (ppb). 

REFERENCE 
1.) TOPOGRAPHIC DATA AND SURfACE FEATURES BASED ON INFORMATION BY TAYLOR, 

WISEMAN ole TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANDSCAPE 
ARCHITECTS. MOUNT LAUREL, NEW -ERSEY, DATED 06/12/92, SCALE 1"~40'. 

2.) LOT AND BLOCK DATA FROIA LOCAL TAX MAP, BOUNDARIES APPROXIMATE. 

3.) MONITORING M:LLS, PIEZOIAETERS, AND EXTRACTION M:LLS SURVEYED BY GEOD 
CORPORATION, NEWI'OUNDLAND, NJ (OCTOBER 1996). 

4.) SlURRY WALL BORINGS AND FEATURES FROIA THE INTERIM REMEDIAL MEASURES 
TAKEN FROIA CANONIE EN'IIRONIAENTAL, 1992 "INTERIM REMEOY FOR FIRST OPERABLE 
UNlr, AUGUST 1992. 

SHE£T nRE: 

100 
P"""""I 
scale 

o 100 200 

fect 

216 PATERSON PLANK ROAD NPL SITE 
CARLSTADT. NEW JERSEY 

TILL 'GROUt:-JDWATER QUALITY 

FIGURE 9 
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DUSTING MONITORING WELL 
(INSTALLED DURING THE REMEOIAl INV[STIGATlON) 

NEW MONITORING WELL 
(INSTALLED DURING THE OFF-PROPERTY INV[STIGATION) 

SHALLOW PIEZOMETER 
(INSTALLED DURING THE REMEDIAl INV[STIGATlDN) 

EXTRACTION WELL 
(INSTALLED DURING THE REMEDIAl INV[STIGATlDN AND 
RETRDFmED fOR SHALLOW GROUNDWATER EXTRACTION AS 
PART Of THE IRM CONSTRUCTION) 

SLURRY WALL CONSTRUCTION INV[STIGATION BORING 
(INSTALLED DURING REMEOIAl DESIGN) 

STILLING WELL 
(INSTALLED DURING OFf-PROPERTY INV[STIGATlDN) 

SITE PROPERTY-BOUNDARY 

PROPERTY/RIGHT-Of-WAY BOUNDARIES 

CONTOUR LINE 

STREAM 

--.-- fENCE 

............. 

NOTES 

UTILITY POLE 

SLURRY WAlL AlIGNMENT 

SHEET PILE WALL 
AliGNMENT 

1.) COORDINATE SYSTEM SHO'IIN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL 
DATUM BASED ON NAW 1929. 

2.) LOCATION OF SLURRY WALL INVESTIGATION BORINGS ARE APPROXIMATE. BORING 
LOCATIONS WERE PREVIOUSLY SURVEYED USING A SITE SPECIfiC COORDINATE 
SYSTEM. 

J.) GROUNDWATER OUAliTY STANDARDS BASED ON 'NEW JERSEY REGISTER' N • .lA-C. 
7:9-6 'GROUNDWATER STANDARDS' APRIL 5, 1994. GROUNDWATER ANALYTICAL 
RESULTS BASED ON SEPTEMBER 1996 SAMPLING EVENT. 

4.) ALL VALUES REPORTED IN PARTS PER BILLION (PPb). 

REFERENCE 
1.) TOPOGRAPHIC DATA AND SURfACE fEATURES BASED ON INfORMATION BY TAYLOR, 

'II1SEMAN '" TAYLOR CONSULTING ENGiNEERS/SURVEYORS/pLANNERSjlANDSCAPE 
ARCHITECTS, MOUNT LAUREL. NEW JERSEY, bATED 06/12/92, SCALE 1'-40'. 

2.) LOT AND BLOCK DATA fROM LOCAL TAX MAP, BOUNDARIES APPROXIMATE. 

J.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY G£OD 
CORPORATION, NEYII'OUNDLAND, NJ (OCTOBER 1996). 

4.) SLURRY WALL BORINGS AND fEATURES flROM THE INTERIM REMEDIAl MEASURES 
TAKEN fROM CANONIE ENVlRONIIENTAl, 1992 'INTERIM REMEDY fOR fiRST OPERABLE 
UNIT', AUGUST 1992. 

SHE£T 

100 
t"""'"I 
scale 

o 100 200 

216 PATERSON PLANK ROAD NPL SITE 
CARLSTADT, NEW JERSEY 

~~~~~~F~IG-U~RE~10~ 
Nt. laurel, New JelSey 

--------~~~~~--~~------------~----------------~--------~---,.------------------------------------~~~----~~~~~~~------~ 
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New Jersey Sports And Exposition Authority 
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) 
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WELL 10 No. 

1 
2 
3 
4 

5 

6 
7 

INDEX OF WELLS 

OWNER I LOCATION DEPTH I UNIT 
YIELD 

USE (GPM) 

Rutherford Investment Corp .• 320 Paterson Plank RoooJ, Carlstadt 150 fl. / Bedrock 60 Cooling 
Peooles Bonk of South Bergen County. 192 Paterson Plonk Rood. Carlstadt 171 fl. Bedrock 25 Lowns 
J.E.S. Coroorotlon. 400 Veterons Boulevard. Carlstadt, 153 fl. / Bedrock 35 Industrial 
Bade Brothers. 215 Washington Avenue. Carlstadt 250 II. / Bedrock 115 Irtl aUon 

Teaneck ChemIcal Compony. 197 W05htngton Avenue, Carlstadt l~~ ::: ~ ~~;~~ 20 Industrial 
17 Industrial 

Howmedico Inc .• 359 Veterans Boulevord. Carlstadt 500 fl. / Bedrock 150 Cooling 
Thurmonn Inc .• 670 Dell Rood. Corlsatdt 300 fl. I Bedrock 250 Coolin a 

REFERENCE 

2.) WELL SURVEY INFORMAllON OBTAlIIED FROM lHE FOLLOYolNG: 

- lHE NEW ..f:RSEY DEPARTMENT OF ENIilRONMENTAL PRDTECllON (N...,EP) WATER WllHDRAYI\. POINTS 
(BUREAU OF WATEiI ALLOCAllON 5 MILE "RADIUS PROGRAM"), 1995. 

DATE OF 
INSTALLATION 

12/21~ 2 
04 21 71 
07 02 61 
05/17/56 

g~~g:~~~ 
06 27/73 
04 10/61 

- HAlF-MILE RADIUS OF 216 PATERSON PLANK ROAD SITE PROIliDED BY N...,EP BUREAU OF WATER ALLOCAllON, 1994. 

LEGEND 

7 

• 

- DRAFT ENIilRONMEIHAL IMPACT STATEMENT ON lHE SPECIAL AREA MANAGEMENT PLAN FOR lHE HACKENSACK 
MEADOYl\.ANDS DISTRICT, NEW ..£RSEY (USEPA AND U.S. ARMY CORPS OF ENGINEERS, .AlNE 1995). 

APPROXIMATE LOCATION OF WELL WllHlN ONE-HAlF MILE OF lHE 216 PATERSON PLANK ROAD SITE 

SHEO nne: 

500 ,.......... 
sCQla 

JHI~ 

o 

2 1 \997 

500 1000 

feet 

216 PATERSON PLANK ROAD NPL SITE 
CARLSTADT, NEW JERSEY 

WEI,.L SURVEY 

~~~~~~F~IG-U~RE~11' 
... ,. lourel. He. Jet'sey 
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DW){·010 
5/95 

New Jersey Department of Environmental Protection 
Water Supply Element - Bureau of Water Allocation . 

-
WELL ABANDONMENT REPORT 

.' -'.',. - '";-. 
WELL PERMIT'# : VV?k'I<?00A'] . <.c o:' MAIL TO: Bureau of Water Allocation 

eN 426 of well sealed .~ ". 

Trenton, NJ 08625·0426 . 
DATE WELL SEALED _....:::~"--i_:i_-q----=-v-,·:·_Y...:..". ~ 

:."!"'.' 

-' .-; 
":,':-. 

------------------------~-~--~--~------~~~---~~~T-~0 
~. ~:;;'1: 

PROPERTY OWNER CSot/'70{/)/J Tr-Xt;:.s1'-;C I -R:AvK Pmpr-- v 1Lt 
ADDRESS .3.:<D 6 (ri ("1Cf VV) R:/C!( l.-{...Ol/ ee( ",1.5 icic( t- n~ 
WELLLOCATION 3,;0 6o't{'1C1v'}"? Pc( ... k'u....CrCI Ctr",lS/cfcl/l'}-.J 

Street & No., Township, County I 

fllLU DI3 L+ II ~/k /23.0/ 
Well No. Lot & Bled<. No. 

'.' :-

-,~ 

" ·~·~I~\ . 

. ' , 
. ..~-. ~ 

USE OF WELL PRIOR TO ABANDONMENT: ___ -Inc.....!..-'X1=.....!--'?_r'_-Ic_o_"1_Y?--L.9:-. __________ +--___ .: .. ::: 

REASON FOR ABANDONMENT: 07 Ov("(f 'fc") OV;Df-hr'V' ICc. C/'f;Ot'7 

WAS A NEW WELL DRILLED? QYES D NO PERMIT # OF NEW WELL: c:Jf.e .. '-1""2 J 3 z.. 

TOTAL DEPTI-t OF WEll 
DIAMETER 
CASING LENGTH 
SCREEN LENGTH 
NUMBER OF CASINGS 

'-13 

I 
MATERIAL USED TO SEAL WELL: 

';)<6 Gallons of Water 
£;,oD Lbs. of Cement 

:20 Lbs. of Bentonite 
tVA Lbs. of Sand/Gravel 

FORMATION: 

(none ff well is contaminated) 

__ Consolidated 
Unconsolidated 

Cross-section 
of sealed well 

Draw a sketch showing distance and relations of el site to 
nearest roads, buildings, etc. 

To permit adequate grouting, the casing should remain in place, but ungrouted liner pipes or any other obstructions 
must be removed. Pressure grouting is the only accepted method. 

WAS CASING LEFT IN PLACE?' m' YES 0 NO CASING MATERIAL: S1c1 ("1lrs;.5 17 c: I 
WERE OTl-tER OBSTRUCTIONS LEFT IN WEll? 0 YES e NO WHAT WERE THE OBSTRUCTIONS:_-=====:!-_ 

IF ·YES·, AUTHORIZATION GRANTED BY ____ :-:-:-:-==-=~-,:--__ ON ______ _ 
(NJDEP Official) (Date) 

I certify that this well was sealed in accordance with N.J.A.C. 7:9-9.1 et seq. 

'"Tr1Dv>7jS gtOUP"7 _1CXX-~:.....L.;..<~~t\ ....... I'"'-t/,71c:.;-.;;n~tA->=--'=b=-=::..r::..:........::_::..r_------
Mailing Date Name of NJ Certffied Well Sealer 

Performing Work (Print or Type) 

COPIES: White - Water Allocation 

Signature of NJ Certnied Well 
Performing Work. 

Yellow - Owner Pink - Health Dept. 

IL5 1 j 
License # 

Goldenrod· Driller 

';:~ 

./# .. ~ ~.~:. 
·:t:;;: 

'0"",,_ .. ;,., 
. -:l!~ 

"}:!, 
.'.-•. ~. 
:"~f 

,", "'.~ 
';". ~~ .. 

'., '", 

:i-., 
;": 
.;.' 
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APPENDIXB 

Borehole & Monitoring Well Construction Logs and Forms A & B 

) 

) 
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Monitoring Well Construction Logs 
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MONITORING WELL INSTALLATION LOG 
JOB NO. 943-6222 PROJECT CARLSTADT/FAC. COORO./NJ \\£LL NO. IAW-8R SHEET 1 01 1 

GA l~lSP. M. ELSNER DRIlliNG MElHODHOLLOW STEM AUGER/WASH ROTARY/CORING GROUND ELEV. 5.35 WATt:R DEPlH 1.90 BGS 

WEATHER SUNNY DRILLING COI.4P ANY AQUIFER DRILLING AND TESTING COLLAR ELEV. 5.11 DATE/TIME 07-24-96LI135 

TIEMP. 90' F DRILL RIG CANTERRA CT-250 DRLlER T. BROWN STARTED 0740L07-18-96 COMPLETIED 1515[07-16-96 

N 2165174.99 E 725114.28 
nllt / OAf( TWC / DAn: 

LOCA TlDll / COOROlllA TES 

MATERIALS INVENTORY 

W£LL CASNG 2 h. dla. 83 I.t. W£LL SCREEN 2 n. dla. lQ 1.1. BENTONITIE SEAL ~OOE !,iSED 

CASING f'1PE 304 STAINLESS STEEL SCREEN TYPE 304 STAJNLESS STEEL INSTALLATlON METHOD N[A 

JOINT TYPE EI IlStf ItfBEAOED w/ Q BII:lGS SLOT SIZE Q OlO" IJACtfll:lE SIOIIEO FlL TER PACK QTY. 2.50 I BS iii] ,[85 I BS 1iI0 
GROUT OUANnTY 55 GALLONS CENTRALIZERS NQNE !,i~EQ flLTIER PACK T'rl'E t,lORIE ~AND 

GROUT TYPE 57. CEMENT LBENTONITE DRILLING MUD TYPE NLA INSTALLATION METHOD GRAVITY 

IELEV./OEPlH SniL/"1'V'<o vc."",,,,. IIUI' WELL SKETCH INSTALLATION NOTES 
F()(' detailed lithologic description. 

I Drilled uslna H' HSA to 13' below .e. bO<'ir>g and drilhole log MW-BR. 
well cap fr" dia. flush I around surface. Pushed 10' steel 
W/IOCk\ mount steel 

I caSLfla to 14' bas and oroul"d jn protective cover 
GROUNO SURFACE I place. Drilled usinQ 10" HSA to 59' 

0.00 10.0-1.0 ft. ASPHALT. ~v. 

~ ~ :/ V 1/:1--14" dia. 
I bag, Cored uslno NO barrel to 64' 

~i?h~~C~\l ~~t?ric~O;;:~t::~1. ~ I bas. Drilled uslna 10" HSA to 65' 
,~il?; ~·I~/t. PEAT grading to 0 

~ ~ :/ :/ ~ :% borehole 
! bas. Drilled usina 4' wash rotorv Jo 

10.00 }i1
5 ;~~inl~. t~n;;'e~~~' some V ~ :/ :/ ~ :/ 69' bos. Cored uslna NQ barrel to 
It sond. 

~ 79' bos. Reomed 10 79' Jsino 10" 13.00 '/ 

~ ~ 11.0-17.0 ft. Bedded CLAY 

r/ :/ ~10" dio. grading Irom fine sond to silt 14,00 wash rotary and set 6" steel casino 
to cloy. 

~ ~ ~ ~ 
steel casing 

and arouted in olace. Cored usinG 
17.0-38.7 ft. Massive CLAY. 

~ NQ barrel to 129' bos. Grouted to 20.00 ~ ~ ~ 2" dia. 197' bas and reamed hqle to 6" to 

V ~ V ~ stainless steel 10 deoth of 97'. Installed filter Dock 

~ 
riser 

I to 94' bas. SusDended casino and 

~ ~ ~ I screen in hole and ~illstglled sand .30.00 

~ ~ ~ ~ I Dock to 81 Installed filter Dock to 

~ ~ 180' ond arouted to surface usinG a :/ V 
:/ ~-6· dia. I side disch oroe tremie pipe. 

:/ ~ ~ steel casing I lYell_ with a 12" flush mO\l~oJ Drotective 40.00 38.7-45.0 ft. SILTY CLAY, 
trace to little fine to coarse :/ :/ :/ ~ I cover. sond, troce to little fine to 
coarse ~rove1. 

:/ :/ :/ 45.0-69.0 H. SILTY CLAY to :/ clayey silt and fine to CO<lrse 

~ ~ :/ 50.00 
sand, little to some fine to ~l-l0" dla. 
coarse <Jrovel. 

~ ~ :/ ~ borehole WELL DEVELOPMENT NOTES 

:/ 
~ ~ :/ :/ 

60.00 ~ ~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ 

f4 vu density 
4.0 Ibl90l 

~ ~ ~ 70.00 69.0-123.5 ft. lhnly bedded 

~ brick red SILTSTONE. 

:/ ~ ~ ~ 0 :/ :/ 79.00 
_6" dia. 

80.00 '4 ~ 
U steel casing 

83. 00 

f=. "!'" -2" dia. 

1- continuous wrop IFGFNf) 
1- stainless steel 
I-- well screen it;\ 90.00 ... f=. CONCRETE PAD 

93,00 '1- "Jsh threaded 

I,!,-~~d cop ~ CEMENT/BENTONITE GROUT 97,00 

/. dia. 
100.00 

.11 
0. borehole WI NO FILTER PACK 

J I1V 

123.5-129.0 ft. ~~~~ive brick. 

129.00~ A" dia. 
red, fine SANDSTONE. 

corehole D #1 MORIE SAND 
I~~~N~ TERMINATED AT 129.0 fl ..... 

130.00 IBELOW GROUND SURFACE. 

Golder Associates 
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MONITORING WELL INSTALLATION LOG 
JOB ~10. 943-6222 PROJECT CARLSTADT/FAC. COORD./NJ \\£LL NO. IAW-l0D SHEET 1 01 1 

GA INSP. M. ELSNER DRILLING I.4ElHOO HOLLOW STEM AUGER/WASH ROTARY GROUND ELEV. 7.49 WAITR DEPlH 8.3' TOC 

WEATHER CLOUDY DRILLING COMPANY AOVIFER DRILLING AND TESTING COLLAR ELEV. 7.09 DA1t:/TIME 08-26-96[0854 

TEI.4P. 75' F DRILL RIG FAILING STRATA STAR 100RLlER T. BROWN STARTED 1350Loa-21-96 COI.4PLETED 1525L08-21-96 

N 725213.48 E 2164433.14 
nut: / OAT[ TWE / OAT!:. 

LOCA 1100 / COORDINATES 

MATERIALS INVENTORY 
WELL CASNG 4 In. dla. 37 I.t. WELL SCREEN 4- h. dlo. 5 l.r. BENTONITE SEAl NONE USED 

CASmG rtPE 304 STAINLESS STEEL SCREEN nPE 304 STAINLESS STEEL INSTALLATlO~1 I.4ElHOO NLA 

JOIIIT TYPE ElI!5tJ ItJBE8DEO w/ O-BI~IGS SLOT SIZE DOlO" MACtJll:lE 51 [HIED FlL1t:R PACK OTY. 65 IBS 11.L~O LBS 1/.0 
GROUTOUAtIDTY 60 GALLONS CENTRALIZERS NONE USED flLTER PACK rtPE MORIE SAND 

GROUT TYPE 5% CEMENT LBENTONITE DRILLING I.4UO TYPE NLA INSTALLATION I.4ElHOO GRAVITY 

ELEV'/DEPlH SOIL/ROCK DESCRIPTION WELL SKETCH 1 NST ALLA TION NOTES 
For detoiled litholoqk: description, 

Drilled usino 12" hollow stem auger see boring and drllhol. log I.IW-10R. 
well cap ri2" dia. flush to 20' below qround surface. Pushed 
wi 10Ck\ mount sleel 

8" steel casino ta 21' bas and protective cover 
GROUND SURFACE lorouted in place. Drilled usinq 8" 

0.00 11 0.0 0.2 ft. TOPSOIL. J 1.00 ". 
% ~ :7. ~ 

wash rotorv to 42' bas. Placed 0.2-4.0 ft. SILT. ironstone 
~ from J.O- 4.0 ft. 

~ ~ screen and casino in hole and 
4.0-6.5 ft. CLAYEY SILT. ~ ~1---12" dio. installed sand pack to 36.5' bgs. 
6.5-10.0 ft. PEAT gradng to 

~ ~ 10.00 
silly day. ~ 

~ borehole Installed filter pack to 35.5' and 
10.0-14.0 fl. Firm SAND and 

~ ~ 
/: 

I arooted to surface uslno a sIde SILT. inlerloyered clay. % 7 r-grout density 
14.0-18.0 fl. Bedded CLAY, 

~ ~ 
V, 14.0 Ib/gal discharqe tremie pipe. Completed 

grading from fine sand to silt ~ well with a 12" flush mount to clay. 
20.00 0 Cj ~ V-

Drotective cover 20.00 18.0-26.0 ft. Massive CLAY. I±-a" 21.00 dla. 

~ t/ steel eosin 9 

groul density ~ ~ I--a" dia. 26.0-42.0 ft. SILTY CLAY, 
trace to ~ome fine to coarse 13.7Ib/gal- borehole 

30.00 sand, trace graver. ~ ~ -4" dia. 

~ stainless steel 
~5.50 ± 4 riser ~.50 

.. r--- . .. ... ... 
4" dia . ... .. 

40.00 ... - ... con tinuous wrap ... f---:. 42.00 stainless steel 
BORING lERMINATED AT 42.0 FT. well screen 
BELOW GROUND SURFACE. 

flush threoded 
end cap 

50.00 
WELL DEVELOPMENT NOTES 

60.00 

70.00 

80.00 

LEGEND 

90.00 ~;\; CONCRETE PAD 

~ CEMENT/BENTONITE GROUT 

100.00 III NO FILTER PACt< 

D #1 MORIE SAND ..... 
110.00 

.. . . 

Golder Associates 
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MONITORING WELL INSTALLATION LOG 
JOB NO. 94-3-6222 PROJECT CARLSTADT/FAC. COORD.jNJ 'f£lL NO. I.4W-l0R SHEET 1 01 1 

GA INSP. S. ~ITCHEll DRILLING METHOOHOllOW STEM AUGER/WASH ROTARY LCORING GROUND ELEV. 7.4-8 WATtR DEPTH 7.65' 8GS 

WEATHER SUNNY DRILLING COI.4PANY AQUIFER DRILUNG AND TESTING Ca..LAR ElEV. 7.01 DA TE/nI.4E 08-26-96 /1542 

TEMP. 80' F DRILL RIG FAILING STRATA STAR 10 DRLLER T. BROWN STARTED 08J7 L08-2J-96 COMPLETED 1 J5JLOS-26-96 

N 725207.4-5 E 216444-0.10 
..... t / DArt 1M: I DJ"" 

LOCA 1100 / COORDINATES 

MATERIALS INVENTORY 
WELL CASNG 2 h. dlo. ~5.~ I. I. I't£Ll SCREEN Z n. dlo. lQ 1.1. B[NTGlITE SEAl N~E ~~EQ 

CASING T'1PE 304 STAINLESS STEEL SCREEN T\'PE 304 STAINLESS STEEL INSTALLATlON METHOD NLA 

JOINT TYPE EllJSH ItlBEADED wi Q-BI!!lGS , SlOT SIZE Q OlD" IAACtll!!lE SIDUEO f1LTER PACK QTY. !!l/A , 
GROUT OUANnTY Nit, CENTRALIZERS ~QNE: ~~EQ fllTER PACK TYPE tU.1 
GROUT m'E NLA ORILLING MUD m'E NLA INSTALLATION METHOD NLA 

ELEV./D[PTH SOIL/ROO< DESCRIPnON WELL SKETCH INSTALLA TlON NOTES 
For deloled IItholoqlc description. 

Drilled usina 12" hollow stem aUQer oe .. borng ond drilhole log I.IW-10R. 
well cop (i2" dia. flush to 20' below around surface. Pushed 
W/IOCk\ mount steel 

8" steel_c_osina -±o 21' _bas and protective cover 
GROUND SURFACE Qrouted in place. Orm ed u sIn Q 8" 

0.00 0.0 0.2 It. TOPSOIL r 1.00 ..... 

~ Vf7:: 
~ 

HSA to 45.5' bas. Cored usina NQ 0.2 4.0 ft. SilT. ironstone 

~~ frQrn J.O- 4.0 ft. 

~ 
barrel to 55.5' bQs. Reamed uslna 

4.0-6.5 It. CLAYEY SILT. ~ V~1-12· dia. 6.5-10.0 ft. PEAT gr.;rdi19 to 8" air ratarv to 55.5' bas. Installed 

10.00 
silty day. 

~ ~ ~V borehole 4-" steel casino In hole and arouted 
10.0-14.0 ft. Firm SAND and 

~ VV In place. Cored uslnQ HQ barrel to SILT, Interlayered clay. ~ V ~ -groul density 
14.0-18.0 ft. Bedded CLAY, 

~ ~V 14.0 Ib/gal 
65.5 ft. Placed screen and riser in 

g'ading from fine sand to silt /: Completed with a 12" flush mount to clay. 
20.00 0 /:~ 

20.00 18.0-26.0 ft. Massive ClAY. ~ /:~8" dio. 
'protective cover. 

21.00 

~ ~ steel casing 

~ %--8" dia. 26.0- 42.0 ft. SILTY CLAY, ~ barehole trace to some fine to coarse 

30.00 sand, trace gravel. ~ /: 
~ ~t-4" dia. 

~ 
/:: steel casing 

V 
4-0.00 ~ ~ I'-grout density 

~t.O-44.0 ft. SILTY CLAY and 

~ 
~ 14.0 Ib/gal 

fine to coarse SAN~ sQrne 

~-2" dia. 
fine to coarse grav . 

44.0-65.5 It. Moderately ~ weathered, thinly bedded, brick V stainless steel 
50.00 red SILTSTONE. 

~ 
V riser 

WELL DEVELOPMENT NOTES 

~ ~5.50 V I-- ::..L 
- -4"dia. I--- corehole 

60.00 I--

I--- f-2" dlo. -
_(;~.SO cantlnuaus wrap 

BORING TlERMINATED AT 65.5 FT. stainless steel 

BElOW GROUND SURFACE. well screen 

70.00 flush threaded 
end cap 

80.00 

90.00 

LEGEND 

100.00 
~~~~ CONCRETE PAD 

~ CE~ENT/BENTONITE GROUT 

110.00 

Golder Associates 
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MONITORING WELL INSTALLATION LOG 
JOB NO. 943-6222 PROJECT CARLSTADT /F AC. COORD./NJ 'l>£LL NO. MW-l1R SHEET 1 of 1 

GA INSP. S. t-AITCHELL DRILLING MElHOOHOLLOW STEM AUGER/WASH ROTARY [CORING GROUND ELEV. 6.41 WATER DEPlH 5.7' BGS 

WEATHER SUNNY DRILLING COMPANY AQlJIFER DRILLING AND TESTING COLLAR ELEV. 6.19 DATE/TIME 08-07-96LI545 

TEMP. 85' F DRILL RIG FAILING STRATA STAR 10 DRLLER T. BROWN STARTED 1052[08-07-96 COMPLETEO 15JOL08-07-96 

N 725551.44 E 2164273.24 
111.1[ / DArt ....... e / DAn:: 

LOCATION / COORDINATES 

MATERIALS INVENTORY 
WELL CAS~G 4 In. dla. 47.9 I.t. WELL SCREEN 4 h. dlo. lQ.l I.f. BENTa-IlTE SEAL ~ONE U~ED 

CASlIIG TYPE STEEL SCREEN nPE OPEN BOREHOLE INSTALLA noN MElHOD NLA 

JOINT TYPE WElDED SLOT SIZE N,IA FlL TER PACK OfY. ~/A , 
GROUT OUANTITY NLA CENTRALIZERS ~QNE !.1SED flL fER PACK TYPE ~L~ 
GROUT TYPE NLA DRILLING MUD TYPE NLA INSTAlLATION MElHOO NLA 

ELEV'/DEPlH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES 
for detaled lithologic descr4>tion, 

Drilled usina 18" hollow stem Quaer to .ee boring and d'ililole log MW-llR. 
well cap r~4" square flush 20.5' below Qround surface. Pushed 
W/IOCk\ mount steel 

12" sleel casino lo 21.S' bas and proleclive cover 
GROUND SURFACE I arouted In ploce, Drilled usin~ 12" 

0.00 hO.O 0.5 (I. TOPSOIL. r 1.50 "J>,";'O:~ 

~ ~ ~~~~ HSA to 30' bas. Pushed 8" steel 
0,5-8.0 fl. SAND. 50me 5111, 

~ trace to some fine <Jravel. 

~ ~ ~V~r-18" dia. 
casinq to 31' bqs and Qrouted In 

~ V ~~ borehole 
I place. Drilled usinQ B" HSA to 38', 

10.00 
8.0-10.0 ft. PEAT. 

~ ~ ~red usinQ NO barrel to 48'. 
10.0-20.0 11. CLAYEY SILT 

~ ~ 
~~~ grout Reamed uslna 8" wash rotary to gradin<J to a bedded cla~ 

~ VV~ density gradin<J from fine sand 0 sit 48' bQs. Instolled 4" steel cosinQ clay. 

~ ~ 
~V~ 14.0Ib/gol 

to 47.9' and Qrouted in place. 

20.00 20.50 ~ '/ ~ ~~~Z. ",. Cored usloQ HQ barrel to 58' bQs. 
20.0-27.7 ft. Mossive CLAY. 21.50 % Comoleled well wilh a 24" souore 

grout density ~ V V sleel casing 
flush mount well vault. 

14.5 Ib/gol-~ ~ V~-12" dia. 

27.7-32.0 ft. SIllY CLAY, :\0.00 V ~V borehole 

30.00 trace to liltle fine to coar5e / V:=:8" dio. sand. trace fine g-avel. JI.OO 

~ 32.0-38.0 ft. CLAYEY SILT, ~ steel casing 
lillie to some fine to coarse 

~ sand. little to !!lame fine to V1-8" dia. 
coarse gravel. 

h3B.O-38.6 11. SILTSTONE. f ~ 
V borehole 

40.00 38.6-43.6 ft. Fine grained ~r--grout density 

mo •• ive SAN OS TONE. ~ I/j 14.2 Ib/gal 

43.6-58.0 ft. SILTSTONE: 

(j ~r-4" dia. 
48.00 ~ steel casing 

50.00 
WELL DEVELOPMENT NOTES 

r---4" dio. 
open corehole 

58.00 

60.00 
BORING TERMINA lED AT 
58.0 FT. BELOW GROUND 
SURFACE. 

70.00 

BO.Oo 

90.00 

LEGEND 

100.00 ~~1$ CONCRETE PAD 

~ CEt-AENT/BENTONITE GROUT 

110.00 

Golder Associates 
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MONITORING WELL INSTALLATION LOG 
JOB NO. 943-6222 PROJECT CARLSTADT/FAC. COORD./NJ WELL NO. MW-14D SHEET 1 of 1 

GA IIISP. M. ELSNER ORILLING MElHOD HOLLOW STEM AUGER/WASH ROTARY GROUND ELEV. 2.45 WATIR DEPlH 1.0' BGS 

WEATHER SUNNY DRILLIIIG COMPANY AOUIFER DRILLING AND TESTING C<X.LAR ELEV. 2.19 DATE/TIME 07-29-96Lo920 

TEMP. 80' F DRILL RIG MOBILE B-59 DRUER T. BROWN STARTED 1000L07-26-96 COMPLETED 1415[07-26-96 

N 725767.51 E 2164795.35 
TILlE / DATf. 1'1JM: / DAn:: 

LOCA l10N / COORDIIIA TES 

MATERIALS INVENTORY 
WELL CASNG 4 h. dla. 30 I.r. WELL SCREEN 1: n. dlo. lQ I.r. BENTONITE SEAL N~E !.1~ED 

CASING TYPE 304 STAINLESS STEEL SCREEN nff 304 STAINLESS STEEL INSTALLA noN ME T1-tOD NLA 

JOINT TYPE EI11SI:l II:lBEAOED wI- Q-BI~GS SLOT SIZE Q OlD" MACtll~E SLOlIED FlL TER PACK QTY. 800 I BS /1.11-50 I BS /1.0 

GRIXJT OUANTITY 8:1 !ZALLONS CENlRALIZERS ~QNE: USED FlL TER PACK TYPE MORIE ~ANQ 

GRIXJTTYPE 5% CEMENT LBENTONITE DRILLING MUD TYPE BENTONITE INSTAlLATION MET1-tOD GRAVlTY 

ELEV'/DEPlH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES 
FOf" detoled lithologic description. 

Drilled usine 12" hollow stem auqer see boring and drilhol. log MW-I4R. 
well cop 

!;2" die. flush to 14' below around surface. Pushed 
W/IOCk\ mount steel 

B" sled "n~in(] to IS' aru:Larauled protective cover 
GROUND SURFACE in place. Drilled usfnQ 8" wash 

0,00 0.0 1.0 ft. ASPHALT. f 
1.00 .. 

~ ~ '/ V rotarY to 41'. Susoended casino and 1.0-5.0 ft. QAYEY SILT and 
/':1---12" dia. SILTY CLAY. 

~ ~ screen In hole and Installed sand 
5.0-6.5 ft. PEAT. ~ ~ borehole 

ILOck to 28' b~. Installed filter 

~ ~ 10.00 
6.5-13.0 ft. Bedded CLAY ~ ~r-grout density ~ock to 27' bJL$ and <lrouted to 
grading to fine sand, silt ond 

~ ~ /. 15.0 Ib/gal the surface uslno a si~ dlscharae_ cloy. 
14.00 /': 1 J.0-204.3 ft. Massive CLAY. 15.00 

~ ~ 
==8" dia. tremie pipe. Completed well with a 

sleel casing 12" flush mount orotective cover. 

20.00 grout density % ~ r--8" dia. 
1.3.8 Ib/gal-

% ~ borehole 

24.3-29.0 ft. SILTY CLAY, ~ ~ r-4" dia. 
little to 90me rine to eoorge 27.00 
sand. trace fine grovel. 28.00 ~ stainless steel 

... 
.30.00 29.0-34.5 ft. CLAYEY SILT, 30.00 - riser 

... 
some to and fine to COarse ... ... 

4" dia . ... 
sQnd, little fine 9rQvel. (33.0- . .. -... .. ' 

continuous wrap 
~ 34.5 fL Medium to cooroe 

f 
... f- . .. 

SAND, 90me 9i1L) 
... - ..' stainless steel ... r--- well screen 

34.5-41.0 ft. SIL TV CLAY and r--- '.' 

40.00 
CLA YEY SILT, little to some 40.00 ... 

flush threaded 
~ line to coorse send, trQce to r 41 00 ... 

end cap some fne to cO(l"se 'Tovel. 

BORING TERMINATED AT 41.0 H. 
BELOW GROUND SlJRFACE. 

50.00 WELL DEVELOPMENT NOTES 

60.00 

70.00 

80.00 

LEGEND 

90.00 t;~~ CONCRETE PAD 

~ CEMENT/BENTONITE GROUT 

100.00 WI NO FILTER PACK 

..... EJ #1 MORIE SAND 

110.00 

Golder Associates 

R2-0000352



MONITORING WELL INSTALLATION LOG 
JOB NO. 94-3 6222 PROJECT CARLSTADT/FAC. COORD./NJ lIEU NO. MW 14R SHEET 1 of 1 

GA IIISP. M. ELSNER DRILLING IAElHOO HOLLOW STEM AUGER/AIR ROTARY /eORING GROUND ELEV. 2.37 WAITR DEPlH 2.26' BGS 

WEATH[R CLOUDY DRILLING COMPANY AOVIFER DRILLING AND TESTING COLLAR ELEV. 2,22 DATE/TIME 07-23- 96 L14 20 

TEIAP. 70' F DRILL RIG MOBILE B-59 DRLLER T. BROWN STARTED 0945/07- 23-96 COOPLETED 1 J28/07-2J-96 

N 725763.51 E 2164802.30 
nI[ I DArt ..... I DAn: 

LOCA liON / COORDINATES 

MATERIALS INVENTORY 
WELL CASNG 4 h. dla. 34 I.t. WELL SCREEN 4- h. dla. 10 I.r. BENTGlITE SEAL N~E \.1~EQ 

CASlIlG T'l'PE STEEL SCREEN TYPE OPEN BOREHOLE IIISTALLATlON IAETHOD NLA 

JOINT TYPE WEI DED SLOT SIZE t>I,iA FlL TER PACK orr. ~,L~ 

GROUT OUANnTY NLA CENlRALIZERS NQNE \.1SED fiLTER PACK rrPE NL~ 

GROUT TYPE NLA DRILLING lAUD TYPE NLA INSTALLATION IAETHOD NLA 

ELEV'/DEPlH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES 
For detailed lithologic descripUon, 

Drilled usln!! 12" hollow stem !!uQer to .ee borng end drllhole log MW-UR. 
well cop (;2" dkl. flush 14' below around surface. Pushed 
wj IOCk\ mount steel 

18" "le .. 1 ... n .. inn +n 1 ""1 n° bo~. protective cover 
GROUND SURFACE Drilled usina 8" HSA to 54' bqs. 

0,00 0.0-1.0 ft. ASPHALT. I.OD ~ 

~ ~~ I r.nrAd usinn NO hnrn.1 In 64' bas. 

~ 1.0 5.0 ft. a.AYEY SILT and 
SILTY CLAY. 

~ 
V ~1-12" dia. Reamed uslno 8" wash rotary to 

5.0-6.5 ft. PEAT. ~ Vv borehole 64' bas. Installed 4" steel casing 

~ ~~?-grout density 10.00 
6.5-13.0 ft. Bedded CLAY ~ in hole and arouted In oloce. Cored 
grading to fine son d, sill and Vv 14.0lbjgal 
clay. V Cj uslnn HQ barrel to 74' bas. 

13.0-24.3 ft. Massive CLAY. H.OD V~ Completed well wilh 0 12" '/ V:--8" dio. 
flush 

15'10· 

~ ~ steel casing mount orotectlve cover. 

20.00 

~ ~ 
~ ~ 24.3 29.0 ft. S1Ll'I' CLAY, 

little to some tine to coorse 

~ V sand, trace tine grovel. 
V1-8" dia. 

30.00 29.0-34.5 ft. CLA'rEY SILT, 
some to and fine to coarse ~ ~ borehole 
5and, little fine grovel. (JJ.()-
34.5 ft. Medium to cooroe 

r ~ ~ SAND, some silt.) 

34.5-54.0 ft. S1Ll'I' CLAY and 

~ v: 
40.00 CLA'rEY SILT, litlle to some- ~~grout density fine to coorsc sond, trace to 

some fine to coorSe gravel. ~ ~ 14.0lbjgal 

~ ~ 
~ ~ 50.00 WELL DEVELOPMENT NOTES 

~ 
~f--4· dla. 
!/. steel casing 

54.0-74.0 ft. Moderately 
weathered, thinly bedded, brick ~ ~ red SILTSTONE. 

60.00 ~ ~ 
64.00 r/ k: 

70.00 
1--4" dia. 

open corehole 
74.00 

BORING TREMINATED AT 74.0 fT. 
BELOW GROUND SURF ACE. 

80.00 

90.00 

LEGEND 

100.00 11\~ CONCRETE PAD 

~ CEMENT/BENTONITE GROUT 

110.00 

Golder Associates 

R2-0000353



MONITORING WELL INSTALLATION LOG 
JOB NO. 94-3-6222 PROJECT CARLSTADT/FAC. COORD.jNJ 'M:LL NO. MW-15D SHEET 1 of 1 

CA I~ISP. M. ELSNER ORILLING MElHOOHOLLOW STEM AUGER/WASH ROTARY/CORING GROUND ELEV. 9.68 WATfR DEPlH 5.80 BGS 

WEATl-i[R CLOUDY DRIlliNG COMPANY AQUIFER DRILLING AND TESTING Ca.LAR EL£V. 9.47 oATE/nME 08-19-96[1034 

TEMP. 70' F OR ILL RIG CANTERRA CT-250 ORLlER T. BROWN SlARTEO 1220L08-16-96 COMPLETfO 1358[08-16-96 

N 725666.52 E 2163930.32 
llWf / OAf[ l\tK / DATE 

LOCAllOH / COOROI~IA1ES 

MATERIALS INVENTORY 
WELL CASNG 4 h. dla. 50 1.1. WELL SCREEN 4- 11. dlo. 2 I.r. BENrONITf SEAL N~E: !,§E:Q 

CASING TYPE 304 STAINLESS STEEL SCREEN nff 304 STAINLESS STEEL INSTALLATlON MElHOO TREMIE PIPE 

JOINT TYPE EI ! !SI::I II::IElEADED wI. Q-ElINGS SLOT SIZE o OlO" MACI::IINE SIOIIEO flLTER PACK orr. 50 I BS il,LlO I BS 1/.0 
GRO:.JT OUANnrr l1Q gALLQN~ CfN1RAlIZfRS !:!QNE \.1~EQ FILTER PACK TYPE ~ORIE ~AND 

GROUT lWE 5% CE~ENT LBENTONITE DRILLING MUD lWE N[A INSTALLATlON METHOO GRAVITY 

ELfV'/OEPlH SOIL/ROCK OESCRIPnON WELL SKETCH I NSTALLA nON NOTES 
For detailed nthoi09ie description. 

Auaered ta 21' below araund surface. s •• i>orng end drilhoie log UW-ISD. 
well cop (i2" dia. flush Pushed 8" steel casino to 23' bgs 
W/IOCk\ mounl sleel 

"nd nrouted 'n 01""". S"mnl .. rl ta prolective cover 
GROUNO SURFACE 53.5'. Cored to 58.5'. Grouted 

0,00 ~ 0.0-0.5 ft. TOPSOIL. r 1.00 " ~ ~ ~ ~ 
6 aallons uo to 52'. Reamed to 

0.5-6.0 ft. Fine to medium /: SAND, little fine gravel 

~ ~ ~1--12" dia. 

52' usinQ 8" wash rotary. 
grading to silly sand. J ~ Susoended cosina in hole and 
6.0-10.0 It. FILL. 

~ ~ ~ /: borehole installed sand oack to 49.5'. 10.00 /: 10.0-13.0 ft. PEAT. 

~ ~ ~ f%r-graUl density 
Installed tilter Dock to 48 5' and 

13.0-16.0 ft. CLAYEY SILT I grouted ta the surface using a side 
and SILTY CLAY. 

~ ~ ~ v:: 13.9 Ib/gol 
dlschoroe lremie oioe. Comoleted 16.0-21.0 ft. Bedded SILTY 

~ 20.00 
CLA Y grading ta line sand 

21.00 /: ~ ~ well with a 12" flush mount 
to silt to clay. 

21.0-4-2.0 It. Mossive CLAY. 23.00 / ~ 1-8" dia. lorotective cover. 

~ steel casing 

~ 
30.00 ~ ~ --8" dio. 

~ ~ 
borehole 

~ ? r-grout density 

~ 
13.8 Ib/gal 

4-0.00 

~ 42.0-4-7.0 tt. CLAY, some ~ 1-4" dla. 
stainless steel fine to coarse sand. 

~ r% riser 

47.0-53.5 ft. CLAYEY SILT '8.50 
grading to silly clay, same '9.50 b4. 

50.00 SO. 0 ... 
4" dlo. fine to coarse sand, some 52.00 .:~ '.':. continuous wrap WELL DEVELOPMENT NOTES 

fine to coarse grovel. 
52.50 ~ 

53.5-58.5 ft. SILTSTONE. ~ISloinless steel 

58.50 ~ 
well screen 

flush threaded 
60.00 BORING TERMINATED AT 58.5 end cop 

FT. BELOW GROUND SURF ACE. 
4" dla. 
corehal/l 

70.00 

80.00 

LEGEND 

90.00 i~~~ CONCRETE PAD 

~ CE~ENT/BENTONITE GROUT 

100.00 WI NO FILTER PACK 

D #1 MORIE SAND ..... 
110.00 

Golder Associates 

R2-0000354



MONITORING WELL INSTALLATION LOG 
JOB NO. 94-3 6222 PROJECT CARLSTADT/FAC. COORD./NJ \\ELL NO. MW 160 SHEET 1 of 1 

GA INSP. ~J. ELSNER DRILlIIlG I.4ElHOD HOLLOW STEM AUGER/AIR ROTARYLCORING GROUND ELEV. 7.25 WAITR DEPlH 5.87 BGS 

WEATH[R CLOUDY DRILLING COI.4P ANY AOIJIFER DRIlliNG AND TESTING COLLAR ELEV. 6.59 OATE/TII.4E 08-01-96'::::0910 

ITI.4P. 80' F DRILL RIG MOBILE B-59 DRLlER T. BROIfIN STARITD 1105L07-29-96 COI.4PLEITD 1445L07-29-96 

N 725909.76 E 2164281.57 
TlY( I DArt TJ..IC I DAn: 

LOCA 1100 / COORDINA lES 

MATERIALS INVENTORY 
WRL CAStlG 4 h. dla. 31 I. I. Vl1::LL SCREEN 4- n. dlo. 5 1.1. B[NTa.lIIT SEAL NOOE: USED 

CASING TYPE 304 STAINLESS STEEL SOlEEN T'o1"E 304 STAINLESS STEEL IIISTALLATlON I.4ElHOD NLA 

JOINT TYPE EI !!51::1 II::IBEAOED w,l Q-BI~GS SLOT SIZE Q 0]0" !.l8GI::II~E 51 OIIEO fiLTER PACK QTY. ~5Q IBS /I.]/..5Q IBS /l.Q 

GROUT OUANnTY 65 GALlQNS CENTRALIZERS NONE: I,.!SED flL TER PACK TYPE MORIE ~AND 

GROUT TYPE 57. CEMENT LBENTONITE DRILLING I.4UD TYPE NLA INSTALLATION I.4ElHOD GRAVITY 

ELEV'/O[PlH SOIL/ROCK OESCRIPTION WELL SKETCH INSTALLA nON NOTES 
For detoled lithologic descr%>tion, 

Drilled usinn 12" hollow stem oUQer .eo bori"9 and &-ilhol. Io<j I.4W-16D. 
well cop rr" dia. flush 

to 16' below oround surface. Pushed 
W/IOCk\ mount steel I AM st .. el ,-nsinn to 17' bas onn 

protective cover 
GROUND SURFACE lorouled In Dloce. Drilled usinQ 8" 

0.00 0.0- 4.0 flo Fine SAND. some 1.00 " t/ ~ 7 HSA 1<> 40' bas. Car"d uslno NQ 

~ silt, trace coarse grovel. ~1--12" dia. 
4.0-12.0 ft. CLA'r1:Y SILT. ~ ~ barrel to 45' bas. Grouted UP to 

some to and fine to coarse ~ t/: borehole 37' bas. Susoended cosinq in hole 
sand, trace to little fine to 

~ ~ 10.00 e<>orse 'lrave!. ~ ~l-graUl density and instal/ed sand Dock to 28'bos. 

~ ~ v: 14.0 Ibl9al 1M lolled tllt"r nON tt"l 27' and 
12.0-16.0 ft. Bedded CLAY ~ v: I Qrouled to the surface using a side grading 10 sil t 10 clay. 16.00 '/ ~ ~8" dio. 16.0-20.0 ft. Massive CLAY. 17.00 '/ dischorne tremie niDe. Comoleted 

~ ~ sleel casing well with a 12' flush mount 20.00 20.0-2.3.8 ft. 51 L TY CLAY. grout density 
14.2 Ib/gal-

~ ~ 
1---8" dia. IDrotective cover. 

borehole 
23.8-.33.5 It. SILTY CLAY. 
some line to coarse sand, 27.00 '/ ~ f-- 4" dlo. 

28.00 trace rne to coarse gravel. ~ stainless steel 
30.00 

... ." riser 31.00 
... .. ' 

- ." 

33.5-J6.0 ft. CLAYEY SILT and ::::::.L....-
"':":: -4" dio. 

36.00 conUnuous wrap 
~ 10 ~ome rne to coar~e 50nd'r ·3'010 stolnless steel 

trace to little fine to coarse 
V//~ well screen 

40.00 
gravel. 40.00 

36.0-38.0 ft. SILTY CLAY, 

45.00 ~ scme fine to coarse sand, flush threaded 
lillie fine to coarse gravel. end cop 

BORING TERMINATED AT 45.0 n. 
BELOW GROUND SURFACE. 

50.00 
4" dio. 
corehole WELL DEVELOPMENT NOTES 

60.00 

70.00 

BO.DO 

LEGEND 

90.00 it\~ CONCRETE PAD 

~ CEMENT/BENTONITE GROUT 

100.00 WI NO FILTER PACK 

..... EJ #1 MORIE SAND 

110.00 

Golder Associates 

R2-0000355



MONITORING WELL INSTALLATION LOG 
JOB NO. 943-6222 PROJECT CARLSTADT/FAC. COORD./NJ !'.£LL NO. ~!W-17D SHEET 1 of 1 

GA INSP. M. ELSNER DRILLING MElHOD HOLLOW STEM AUGER/WASH ROTARY GROOND ELEV. 5.05 WAITR OEPlH 3.43 BGS 

WEA1H£R N[A DRIlliNG COMPANY AOVIFER DRILLING AND TESTING COLLAR ELEV. 4.75 DATE/TIME 08-01-96LI500 

TEMP. N[A DRILL RIG MOBILE B-59 ORLLER T. BROWN STARTED 0930[07-11-96 COMPLETEO 1110L07-11-96 

N 725130.54 E 2165184.87 
11V£ / DArE. TNE /OATE 

LOCA 1100 / COORDINATES 

MATERIALS INVENTORY 

Wl:LL CAStlG 4 In. dlo. 45 I.t. WELL SCREEN 4 11. dlo. 10 I.r. BENTONITE SEAL t:!ONE !J~EQ 

CASING T'fPE 304 STAINLESS STEEL SCREEN n1"E 304 STAINLESS STEEL INSTALLATlON METHOD TRE~'lIE PIPE 

JOINT TYPE EII!SI::I II::IBEAOED W/' Q BI~GS SLOT SIZE Q 010" IdACI::II~E SIDIIED ALTER PACK OTY. 400 LB~, 11 L~O LBS. ~ 

CROUT OUANnTY 50 GALLQNS CENTRALIZERS t:/QNE !J~E[2 f1LTER PACK rrPE MQBIE ~AND 

CROUT TYPE 5"; CEMENT LBENTONITE DRILLING MUO TYPE WATER INSTALLATION METHOD GRAVITY 

ELEV'/DEPlH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLA nON NOTES 
For detailed lithologic description. 

Auaered ta 14' below araund surface. see boring and drill>ole 1"9 UW-BR. 
well cop 

{;2" dia. flush Pushed 8" steel casino to 15' bas 
W/IOCk\ mount steel 

and nrouted in nlnce Dr'lIed usina 
protective cover 

GROUND SURfACE 3" wash ratarv to 56' ~s. Reamed 

0.00 ~O.O 1.0 fl. ASPHALT. 1.00 " .. 

~ ~ ~ [/ I to 8" usln n w"sh rotar~ _Suspended 
1.0-5.0 ft. SAND. some silt 
wilh oleces of brick malerkll. 

~ ~ 
~:--12" dia. 

I eosin" In hole anti Installed ~(]nd 
5.0 7.5 ft. PEAT grading to (] f/ barehole 

~ -grout density 
I Dock to 43' bas. Installed fil tar silty clay. 

~ ~ 10.00 
7.5-11.0 ft. Fine SAND. some ~ nack to 42' bas and (lrou ted to 
silt goading to medium sand. ~ 14.8 Iblgol 
11.0-17.0 ft. Bedded CLAY HOD V ~ ~ surface usina 0 side dlscharQe 

grading from fine sand to silt 
S::-8" dia. lS.00 

~ ~ 
tremie DiDe. ComDleted well with 

to clay. 
steel casing o 12" flush mount orotective cover. 

17.0-38.7 ft. Ma9sive CLAY. 

~ ~ 20.00 

~ ~ 1---8" dia. 
borehole 

~ ~ 
30.00 ~ ~ 

f-<Jrout density 
14-.2 Ib/gal 

~ ~ 
~ ~ -4" dia. 

stainless steel 
40.00 ~8.7-45.0 ft. SILTY CLAY. ~ V riser 

trace to lit tie fine to coarse 42.00 ~ sand, trace to IIltie fine to 43.00 ~ 
coarse gravel. 4!>.00 ... 

f--
45.0-56.0 ft. SILTY CLAY to ~ -4" dia. 
cl ayey silt and fine to coarse f--- can linuaus wrap ... - ... 
sand. litlle to some fine to f--- stainless steel 

50.00 coarse gravel. 
... ... 
f-- well screen WELL DEVELOPMENT NOTES ... -... 
I----

55.00 ... ... ... 
flush threaded 56.00 ............... 

BORING TERM INA TED AT end cap 

56.0 FT. BELOW GROUND 
60.00 SURFACE. 

70.00 

80.00 

LEGEND 

90.00 ~~~ CONCRETE PAD 

~ CEMENT/BENTONITE GROUT 

100.00 - NO FILTER PACK 

D #1 MORIE SAND 
..... 

110.00 

Gol der Associates 

R2-0000356



iviONiTORING WELL INSTALLATION LOG 
JOB 140. 943 6222 PP.OJECT CARLSTADT/FAC. COORD.LNJ WELL NO. MW 180 SHEET 1 01 1 

GA ItISP. IA. ELSNER DRILLING ME111O:J HOLLOW STEM AUGER/AIR ROTARY GROUND £lEv. 5.23 WA TER DEP111 3.34' BGS 

W::AT"ER SUNNY DRILLING COMPANY AQUIFER DRILLING AND TESTING COLLAR ELEV. 4.51 DATE/nME 07-JO:-96LI407 

TEMP. 90' F DRILL RIG REICH DRILL DRILLER J. JAWORSKI STARTED 1138LD7-18-96 COMPLETED 1426L07-18-96 

N 725121.40 E 2165180.32 
n ... E / 04TE nYE 10.,.( 

LOCA nmJ / COCR:JI~IATES 

MATERIALS INVENTORY 
WELL CASING 4 in. dio 61.5 1.1. WELL SCREEN 4 in. dio. 5 1.1. BEN TONITE SEAL NONE USED 

CASIIIG rf?E 304 STAINLESS STEEL SCREEN TYPE 304 STAINLESS STEEL INST ALLA nON "'E1110D NLA 

JOIIH TYPE EIUSH Tt:lPEt.Qcl! \'/1 f)_P"jr.c:; '5~or S'ZE 0010" ~'~Ct:ll~E SI QIlEO FIL TER PACK OTY. l5Q I BS Itl [25 I BS itO 
GP.OUT OUANTIn 50 GALLONS CENTRALIZERS NONE USED FILTER PACK TYPE MORIE SAND 

GROUT TYPE 57. CEMENT LBENTONITE DRILLING MUD TYPE NLA INSTALLA liON "'ETHOD GRAVITY 

ELEV./DEPTH SOil/ROCK DE SCRIP noN WELL SKETCH INSTALLATION NOTES 

For detailed lithologic description, 
Auaered to 13' below around surface. see boring ond drillhole log MW-8R. 

well cop £2" dia. flush Pushed 8" steel casina to IS' bas 
W/IOCk\ mount steel 

and arouted in place. Reamed to protec live cover 
GROUND SURFACE 67' usina 8" oir rotor"" Installed 

0.00 0.0-1.0 fl. ASPHALT. J 
1.00 . 

. ~ ~ 
p,. 

~ / -12" dia. well screen and riser. Bottom of 
1.0-5.0 It. SAND, some sat 

.~ borehole with pieces of brick material 

~ :/ well at 66.5' bQs. Installed sand 
5.0- 7.5 It. PEA T grad,ng to a ~ ,~-grout density 

!pack to 61' and filter pock to 60'. .aty cloy. 

~ ~ 7.5 11.0 It. FiM SAND, some ~ Grouted 10 Ihe surface usina a side 
1000 silt grading to medium sand. / 14.5 Ib/gol 

11.0-17.0 It. Bedded CLA Y 1300 / ~ ~ ~8" dia. 

discharQe tremie pipe. Completed 
grading from fine sand to silt 1500 well with a 12" flush mount 
10 cloy. V ~ steel cosing 

I protective cover. 
17.0-38.7 It. Massive CLAY. 

~ :/ 20.00 

~ :/ 1-8" dia. 

~ ~ borehole 

30.00 ~ ~ 
~ ~ I--grout density 

:/ ~ 13.6 Ib/gal 

40.00 38.7-45.0 II. SilTY CLAY, 

~ ~ troce to little fine to coarse 
sand. trace 10 lillie fine to 
coarse grovel. ~ ~ c- 4" dia. 
~5.0-67.0 ft. SilTY CLAY to 
clayey silt and fine to coarse ~ ~ stainless steel 
sond, little to some fine to riser 

50.00 coarse grovel. 

~ ~ WELL DEVELOPMENT NOTES 

~ :/ 
60.00 

60.00 t:j ~ 
61.00 
61.50 r----- I-- 4" dia. 

e- continuous wrap 

6650 L- stainless steel 

67.00 weir screen 
BORING TERMINATED AT 

70.00 67.0 FT. BELOW GROUND flush Ihreaded 
SURFACE. end cop 

80.00 

LEGEND 

90.00 .. 
CONCRETE PAD 4~~4 '. 

~ CEMEN T /BENTONITE GROU T 

100.00 D #0 FILTER PACK 

D #1 MORIE SAND 

110.00 . 

Golder Associates 

R2-0000357



Borehole Logs 

R2-0000358



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-SR SHEET: 1 OF 2 

~ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 06-25-96 DATUM: MSL 

PROJECT NUMBER: 943-6222 BORING LOCATION: N 725114.3 E2165175.0 

I 

w 0 
...J 0 ..: 

~ I 
PIEZOMETER 

lllto 0: l= REMARKS OR 
::. ELEV w J:w (J) m w STANDPIPE I-lL (!) DESCRIPTION 0 BLOWS/ N ~ 

n. Z (J) r-- :::;: 
~ 0 INSTALLATION w 

iC :> :> 61n w 
0 DEPTH z 0: 

0 
m 

5.35 
0 ~~Ub~~~ A~t'HALT and crushedro-ck :X;j ~:: 

HEAD SPACE READINGS 

1.0-5.0 It Very dense reddish-brown SAND, : : 1.00 

some silt with pieces 01 red-brick material. '. 8-1 ss 10,14,50/0 >64 7'/18' 1-2.5 It 0.0 ppm 

(FILL) 

2.5-5 ft. 0.0 ppm 

0,35 
5 

5.0-6.B It very3s~:it~~ack organic CLAY 

~ 
5.00 

with vegetative ~~i\~~~~ Gray PT 8-3 ss 1,1,1,1 2 23'/24' 5-7 It O.O'ppm 
h~l:r:y silt IS'bOtlom. organic -1.45 

near the 
h6.8-7.5 ft. Very soft, gray CLAYEYSlIT 

ML 11 6.80 
:, 7.50 

17.5-10.8 It Stiff to veA,s~ff, 8-4 ss 5,5,9,7 14 13'/24' 7-9 ft. 0.0 ppm 
greenish-gray, line S NO, some silt with 
rusty yellow moUling. 8M 

10 8-5 SS 10,11,16,17 27 13'/24' 9-11 ft. 0.0 ppm 
-5.45 

l~~~~l~'~~N~~mp_act, ~eddish-brown, I ~ 
11.00 

,some sill 

11.0-13.0 ft.,~:~~~: be~~ed I f 
CL 8-6 SS 11,12,14,16 26 8'/24' 11-13 ft. 0.0 ppm 

~;:~"'II~1(t'i~ ,gra Ing rom Ine -7.65 

i~:~~r~~ I clay. Each couplet I 
~ 

13.00 

thick with ,t,~~,I,~~~;;,-~;~~~~!ed ilense~", 1/2 mm thick, 8-7 SS 4,4,3,4 7 20'/24' 13-15 ft. 0.0 ppm 

15 
"V",.,,,, II!' of gray and ,,,,,vm,..-ul VYY". 

CL I ~~~~i~~'?r~:i~~,-bedded gray CLAY, 

i 
to clay. s-a SS 4,3,4,4 7 18'/24' 15-17 It 0.0 ppm 

-11.65 

(!) 17.0-38'~,!L Soft,,,,~~~~!,-~, to 17.00 
z light I "Uu.,,,.y' "Y massive 8-9 SS 4,4,4,3 8 24'/24' 17-19 ft. 0.0 ppm iC 
0 
0 
>:" 
0: 

20 ~ 8-10 ss 3,2,2,2 4 17'/24' 19-21 ft. 0.0 ppm -
0 
0: 
0: 

~ ..: 8-11 SS 3,1,3,2 4 21'/24' 21-23 It 0.0 ppm 
u.i 
:i 

8-12 ss 3,1,1,1 2 12'/24' 23-25 ft. 0.0 ppm 

t- 25 

8-13 ss 1,1,1,1 2 24'/24' 25-27 ft. 0.0 ppm 

CH ~ 8-14 ss 1,2,2,2 4 24'/24' 27-29 It 0.0 ppm 

f-30 8-15 ss 2,1,1,1 2 24'/24' 29-31 ft. 0.0 ppm 

S-16 ss 1,1,2,1 3 24'/24' 31-33 ft. 0.0 ppm 

8-17 ss 0,0,1,1 1 24'/24' 33-35 ft. 0.0 ppm 

35 

8-18 ss 0,1,1,1 2 24'/24' 35-37 It 0.0 ppm 

8-19 ss 1,1,1,1 24'/24' ' 37-39 ft. 0.0 ppm 
Jg~o~~5S?LW~~to stiff, redd!sh- . I -33.35 

2 

, trace to IIUle line 

l}E 38.70 
coarse g-rave( trace to liUle fine to CL 

-34.65 8-20 1,2,3,4 5 20'/24' 39-41 ft. 0.0 ppm 
40 40.00 

DRill RIG: MOBILEB·59 LOGGED: SDMlMMElRV 

DRIWNG CONTRACTOR: AQUIFER DRIWNG & TEST. CHECKED: I!../ 
DRILlER: T. BROWN Golder Associates ' , - DATE: 12-02-96 

R2-0000359



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-BR SHEET: 2 OF 2 

~ PROJECT LOCATION: CARLSTADT. NEW JERSEY BORING START: 06-25-96 DATUM: MSL 

PROJECT NUMBER: 943-6222 BORING LOCATION: N 725114.3 E 2165175.0 

w 0 
..J 0 ...: I 

I~ 
PIEZOMETER 

~Iii Iii 0: 

~ REMARKS OR 
Iw ::;: <Jl W 
I-lL ~ DESCRIPTION U m w BLOWS/ N STANDPIPE 
Q. z <Jl ::;: ~ U INSTALLATION w 

if :J :J 61n w 
0 DEPTH z 0: 

0 
m 

·34.65 
40 

38. 7 -4,5S?LW~'&~, stiff, ;~~~~~-r 40.00 
8-20 S9 1,2,3,4 5 20'/24' 39-41 ft. 0.0 ppm 

brown , trace to fme 
to coarse sand, trace to little fine to 
coarse gravel. 8-21 SS 5,4,4,4 8 18'/24' 41-43 It. 0.0 ppm 

CL 

8-22 SS 5,5,6,5 11 19'/24' 43-45 ft. 0.0 ppm 

-39.65 
- 45 

45.0-49.0a~d~i~:i,brick red SILTY CLAY, 45.00 
some to fine to coarse sand, trace to 8-23 SS 4,36,24,39 60 16'/24' 45-47 ft. 0.0 ppm 
little fine to coarse gravel. 

CL·S .... 

S·24 SS 25,33,41,50 74 21'/24' 47-49 ft. 0.0 ppm 

-43.65 
149.0-53.0 ft. Hard,brick red to reddish- 49.00 

50 
brown CLAYEY SILT and fine to coarse S-25 SS 26,72,84,122 156 20'/24' 49-51 ft. 0.0 ppm 
SAND, little to some fine to coarse gravel. 

~L·SW 

18-26 80; >163 8'/12' 51-52 ft. 0.0 ppm 

·47.65 .--53.~~Of-------------- "53."00 ft. Hard, reddish-brown SILTY 18-27 SS 100/5',100/3' 1>100 6'/8' 53-53.8 ft. 0.0 ppm 
CLAY and fine to coarse GRAVEL, some 
fine to coarse sand. 

55 

~L-GV. 
8-28 SS 46,75,150/5' >225 15'/17' 55-56.5 ft. 0.0 ppm 

~ 
S·29 SS ?OIlW .?OIl ~'J~' 57-57.5 ft. 0.0 ppm 

z 
if 
0 -53.65 U 
59.~~O---------------

._-
"59.""00- Augered to 59.0 ft. Begin 

>' It. Red SILTSTONE boulder with 
0: 

.!!.r~e~~t~~~~~~~~t~~z~n!~_ _ -54.65 to core. 
60 g -_. 

60:00 
0: 60.0-69.0 ft. Red brick SILTY CLAY with 
0: angular, red siltstone fragments J>2" in 
~ diameter) and red siltstone boul ers, 
..; thinly laminated . 
<Jl 
:i 

CL 

65 

·63.65_ 

I !i~~Wl§~~~~A~5~tlc~·OC~RING 
69.00 

70 AT 59.0 FT. AND TERMiNATED 
AT 129.0 FT. 

75 

80 - -
DRILL RIG: MOBILEB-59 LOGGED: SDM/MME/RV 

DRIWNG CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED: /i?-'f 
DRILLER: T. BROWN 

- - Golder Associates DATE: 12-02-96 

R2-0000360



RECORD OF DRILLHOLE MW-BR Sheet 1 of 4 

PROJECT: CARLSTADT/FAC. COORD./NJ 
PROJECT NO: 943-6222 
LOCATION: CARLSTADT, NEW JERSEY 

BORING METHOD: HQ 
DRILLING DATE: 06·27-96 
DRILL RIG: MOBILE B-59 

I-______ ~R~O::::C~K:!..:..TY:..:P_'E"_ ____ _,r__r--_I B.Bodding 
CL·Ctayoy 
CO·Contact 
F·Frosh 
FA·Fa<Jt 
FE·lron 

W 
...J 
« 
~~ 
Iw 
I-u. 0.._ 
W 
o 

DESCRIPTION 

o For lithologic description from 
0.0-59.0 ft, see soil boring log MW·BR. 

5 

t- 10 

15 

20 

25 

30 

35 

(') 

9 
o 
I 
0.. Ci _E_L_EV_ 
(') DEPTH 

(FT) 

BR·Broken 
C·CUVod 
CA·CaIc~o 
CH·Ch!oritic 

ROD 

0000 
CO~VN 

40 1-------------------- - --- - -
CONTINUED ON NEXT PAGE 

DEPTH SCALE: 1 tNCH = 5 FEET 
DRIWNG CONTRACTOR: AQUIFER DRILLING & TEST .. 
DRILLER: T. BROWN 

LOGGED: ELSNEfVRAMESH 
CHECKED: (2" 
DATE: 01-17-97 

FR·FractLr"e 
G·Groood 
H"og.Jar 
J.Joot 
K·SicI<ensidod 

DATUM: MSL 
COORDINATES N: 725114.3 
AZIMUTH: 000 

LI·Unomo SM·SmooIh 
MN·Manoaneso SP·St~ 
PL·P1ana< ST·St~ 
OTZ·Quartz UE·Unovoo 
R·ROU\tI W·Wavy 

DISCONTINUITY DATA 

TYPE AND 
SURFACE 

DESCRIPTION 

g 
-' 

-1---------- -

REFERENCE ELEV: 
E: 2165175.0 
INCLINATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

-

-

-

-

---------------

~ Golder Associates _ .. 

R2-0000361



PROJECT: CARLSTADT/FAC. COORD./NJ 
PROJECT NO: 943-6222 
LOCATION: CARLSTADT, NEW JERSEY 

RECORD OF DRILLHOLE 
BORING METHOD: HQ 
DRILLING DATE: 06·27·96 
DRILL RIG: MOBILE B·59 

MW-BR 
DATUM: MSL 
COORDINATES N: 725114.3 
AZIMUTH: 000 

1-_____ -"R~(D~(G~KrY.!.!(IP....l;;;...E ____ T"""_._-__1 B.Bodcfing CL·Clayey FR·Fracuo u·t..rnorOto SM·Smooth 
SP·St_ed 
ST·St-"d 
UE·Uneven 
W·Wavy 

o~ 
w 
-' ..: 

&l~ 
:1:w 
I-u. 
[1.
W o 

45 

50 

55 

60 

65 

DESCRIPTION 

59.0-60.0 It. Brick red SILTSTONE boulder. 

60.0-61.5 It. Brick red SILlY CLAY till, 
very hard. 

61.5-62 .. fl. Boulder. 
62.0-64.0 It. Till. 

164.0-69.0 It. No sample. 

I g~Jld!~~;ar~~~~~Y 'YY""";:~~~ii~~~~r 
70 micaceous SIL With. yrt:t:nl5n-gray 

reduction spotting. Dissolution vugs 

75 

< 1/'Z' dia. at 69.0-80.5 fl., 84.0-92.0 fl., 
and 98.0-111.0 fl. White calcareous 
spotting within matrix and along fractures. 

I 
. -. 

ELEV 

DEPTH 
(FT) 

BA·Broken 
C·Cuvod 
CA·Calcite 
CH·C~ori1ic 

.- f-- f--

59.00 

60.00 

61.50 
62.00 

CO·Conlact Q·GrO<Xld 
F·Frosh 1·IIT.gUar 
FA·FaUI J.Jolnt 
FE·lron K·Skkensided 

MN·MMlganese 
PL·PIanar 
orz·OUartz 
R·Rough 

UITYDATA 

TYPE AND 
SURFACE 

DESCRIPTION 

-_. __ .. _ . 

:. 

: 
: 

: • . ' 64.00 

69.00 

-' .--- -------- ._. 

-> 
5i=1l 
~g~ 
DOE 
)-ZU 
:1:0 

o 

Sheet 2 of 4 

REFERENCE ELEV: 
E: 2165175.0 
INCLINATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

300 gallons lost at 64.0 It. 

'-

-

.---------------

DEPTH SCALE: 1 INCH = 5 FEET 
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST. 
DRILLER: T. BROWN 

LOGGED: ELSNERJRAMESH 
CHECKED:~o/ 
DATE: 01-17-97 

~ G~lder Associates 

R2-0000362



RECORD OF DRILLHOLE MW·8R Sheet 3 01 4 

PROJECT: CARLSTADT/FAC. COORD./NJ 
PROJECT NO: 943·6222 
LOCATION: CARLSTADT, NEW JERSEY 

W 
..J 
< 
lil~ 
Iw 
I-u. 
Il.
W o 

80 

85 

90 

95 

100 

105 

110 

115 

DESCRIPTION 

97.5-96.0 ft. Decomposed. 

~~9Mfi~~hlywwlher~-----

107.0-106.0 It Missing "decomposed" 
zone. 

113.0-114.0 It Missing. 

BORING METHOD: HQ 
DRILLING DATE: 06·27·96 
DRILL RIG: MOBILE B·59 

80.00 

115.00 

CL·Clayoy 
co·cont""t 

FR·Fractu"o 
G·GrOllld 
t·lrrogo.Aar 
J.JoH 
K·Skken,lded 

120~----CO-N-T-tN-U-E-D-O-N-------------------p~rl~2~0~.00~--i-~YH~rf·r~".+ 

DEPTH SCALE: 1 INCH c 5 FEET 
DRIWNG CONTRACTOR: AQUIFER DRILLING & TEST. 
DRILLER: T. BROWN 

LOGGED: ELSNERIRAMESH 
CHECKED: (1../ 
DATE: 01-17·97 

DATUM: MSL 
COORDINATES N: 725114.3 
AZIMllTH: 000 

U·Lrnonite 
MN·Manganese 
PL·P\anar 
aTZ·Quaolz 
R·Rough 

SM·Smooth 
SP·Stepped 
ST·Stepped 
UE·Uneven 
W·Wavy 

TYPE AND 
SURFACE 

DESCRIPTION 

REFERENCE ELEV: 
E: 2165175.0 
INCLINATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

100 gallons lost at 96.0 ft. 

~ Golder Associates. 

R2-0000363



RECORD OF DRILLHOLE 
PROJECT: CARLSTADT/FAC. COORD./NJ 
PROJECT NO: 943-6222 

80RING METHOD: HQ 
DRILLING DATE: 06-27-96 

LOCATION: CARLSTADT, NEW JERSEY DRILL RIG: M081LE 8-59 

w 
-' « 
&If; 
I:w 
I-lL 
0..
W 
o 

ROCK TYPE 

DESCRIPTION 

1~ ~~~C~ON~T~I7.NU~E~D~F~R~07M~P~R~~~I~O~U~S~PA~O~E~~----;,~~~~~~--++41~~+ 
69.0-123_5 It Slightly weathered, thinly 

125 

130 

135 

140 

145 

I- 150 

155 

160 

bedded, calcareous, brick red, slightly 
micaceous SILTSTONE with greenish-gray 
reduction spotting_ Dissolution vugs 
< I/Z' dia. at 69.0-80.5 ft., 84_0-92_0 ft., 
and 98_0-111.0 It White calcareous 

hspotting within matrix and along fractures. 
i 1121_0-122_0 It Dolomite seams. I 
123.5-129_0 ft. Fresh, massive, calcareous, 
micaceous, brick red, fine SANDSTONE with 
white calcareous spotting within matrix 
and along fractures. 

CORING TERMINATED AT 129.0 FT. 
BELOW GROUND SURFACE 

DEPTH SCALE: 1 INCH = 5 FEET 
DRIWNG CONTRACTOR: AQUIFER DRILLING & TEST. 
DRILLER: T. 8ROWN 

123.50 

8 100 

129.00 

LOGGED: ELSNER/RAMESH 
CHECKED: 12.v 
DATE: 01-17-97 

MW·8R 
DATUM: MSL 
COORDINATES N: 725114.3 
AZIMUTH: 000 

u~ 
~~ 
:>1-0 «U., 
a::l~ 
DOE 
>-ZO 
I:O 

U 

Sheet 4 of 4 

REFERENCE ELEV: 
E: 2165175.0 
INCLINATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

---------------

-

R2-0000364



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-10R SHEET: 1 OF 2 

~ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-14-96 DATUM: MSL 

PROJECT NUMBER: 943·6222 BORING LOCATION: N 725207.5 E 2164440.1 

i 

w 0 
...J 0 « I I ,~ PIEZOMETER 
~Iii Iii a: 1= REMARKS OR 
Iw ::;; Ul W 

I-u. (!J DESCRIPTION 0 m w BLOWS/ N ~ 
STANDPIPE 

n. z Ul 

~ 
::;; 

~ INSTALLATION w ::::> ::::> 61n 
0 if z w 

0 
a: 

m 
'.46 

I- 0 
nO~;'fu.b,acK ;)}\NDY SILT with roots. I HEAD SPACE READINGS 0.20 

S-1 SS 12,23,25,20 48 12'/24' 0-2 ft. 0.0 ppm 
I 0.2-3.0 ~~SILT,little fine ML 

to coarse gravel. 

4.48 
S·2 SS 18,30,28,32 58 12'/24' 2-4 It 0.0 ppm I ~ .. _~.~_It . .;~ "UYV ,vV .. 'V,.,vJ SILT ~:: 

4.0-6.5 1t~~~1i~:au""-Drow I CLAYEY 
4.00 

1>15(J 
I- 5 

SILT, to medium S·3 SS 18,38,150/5' 12'/17' 
4-6 ft. 0.0 ppm 

sand ~~~~~~i;me~~il and Ironstone (up t!l at 5.8-6.0 It, 
0.98 H '''Y,Q .:~' """",,",,~, fine to medium 

r~~ti.5- it "19m""", of concrete block at r ~ 
6.50 

S-4 SS 24,5,3,3 8 6'/24' 6-8 It 0.0 ppm PT 
,6.5-8.0 It Flrm,bliiCkPEAT, slightly 

~. 
-0.52 

I 8.00 

I ~h1~e~,It~~~a~~~~~~(~~~t)~TY CLAY 
iOL.PT S·5 SS 3,5,6,8 11 18'/24' 8-10 ft. 0.0 ppm 

f- 10 
-2_52 

10.o-14.0_1t LoOse to dense, greenish, 10.00 
fine SAND and SILT interlayered clay with S-6 SS 3,4,5,6 9 18'/24' 10-12 ft. 0.0 ppm 
yellow-brown mottling. Greenish sandy 
clay with 1/2" thick layer of brown, fine 

SM 
sand at 13.0-14.0 It 

S·7 SS 5,15,19,18 34 18'/24' 12-14 ft. -0.0 ppm 

·6.52 

114.0:18.0~_~t\~,t~ vel~t~~~~.~:g 
14.00 

f- 15 I rr~%'ii'~~~~~d'; ~'-;rltuwr S·8 SS 9,7,8,14 15 20'/24' 14-16 ft. 0.0 ppm 

couplet several mm thick the fine CL 
sand layers <1/2" mm thick. Coloring 
varigated consisting of gray and yellow 

S-9 SS 7,8,8,7 16 24'/24' 16-18 ft. 0.0 ppm 
brown. (!J 

1-10.52 z 
if I b0y,!~{Sillf~ Il!assive 

18.00 
0 

~ 
I <til" "<t""11 of gray and S'10 ss 8,9,5,5 14 24'/24' 18·20 ft. 0.0 ppm 

a: II''' • to· 

20 g 
a: 
a: S·11 ss 10,3,3,3 6 24'/24' 20-22 ft. 0.0 ppm 

~ 
< CH 
cri 

I",,~ 
i S·12 SS 4,2,2,2 4 24'/24' 22-24 ft. 0.0 ppm 

25 S·13 SS WOR 0 24'/24' 24-26 It 0.0 ppm 

26.0-34'~L!}VcrcAy.~,to s~ft, reddis_h-
26.00 

brown SIL , trace to some fine to S·14 SS WOR,I,I,I 2 24'/24' 26-28 ft. 0.0 ppm 
coarse sand, trace gravel. 

S·15 SS 2,2,1,2 3 24'/24' 28-30 ft. 0.0 ppm 

30 CL 

S·16 SS WOR 0 24'/24' 30-32 ft. 0.0 ppm 

8-17 SS 2,2,2,2 4 24'/24' 32-34 ft. 0.0 ppm 

·26.52 
34.0-4~.0 ft. Firm, brick r~d SIL TY C~ Y, 34.00 

..... 35 
some fine to coarse sand, trace S·18 SS WOR,2,2,3 4 24'/24' 34-36 It 0.0 ppm 

CL S-19 SS 2,2,3,3 5 24'/24' 36-38 ft. 0.0 ppm 

S·2O SS 21,3,3,4 6 24'/24' 38-40 ft. 0.0 ppm 

f-4O 
1-32.52 -40.00 

DRILL RIG: CANTERRA 250ISTARR 10 .. LOGGED: MITCHIOLL/ELSNER 

DRlWNG CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED: f2v 

DRILLER: T. BROWN Golder Associates 'DATE: 12-02·96 

R2-0000365



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-10R SHEET: 2 OF 2 

~ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: OB-14-96 DATUM: MSL 

PROJECT NUMBER: 943-6222 BORING LOCATION: N 725207.5 E 2164440.1 

I 

W a SOIL PROFILE SAMPLES 
-' 0 
<{ I l'J PIEZOMETER 
Vlli; Ii; 0 

-' a: 

~ 
OR 

IW ::;: en 0 ELEV w w 
REMARKS 

I-lL l'J DESCRIPTION 0 m BLOWS 1 N STANDPIPE 
D- Z en I f- ::;: ~ INSTALLATION w ::J D- ::J 61n 
a a: <{ DEPTH z w 

0 a: a: 
m l'J 

40 
-32.52 · 34.0-42.0 It. Firm, brick red SILTY CLAY, 40.00 

some fine to coarse sand, trace gravel. CL S-21 SS 1,2,3,3 5 24'/24' 40-42 ft. 0.0 ppm 

-34.52 
42.0-44.0 It. Hard, brick red SILTY CLAY 42.00 
and fine to coarse sand, some fine to FL-SW 

S-22 SS 18,34,10014 >134 15'/15' 42-43.4 It. 0.0 ppm 

coarse gravel. 
-36.52 

BORING TERMINATED AT 45.0 FT. 44.00 S-23 SS 200/4 >200 4'/4' 

1-45 BELOW GROUND SURFACE. CORING · BEGAN AT 45.0 FT. AND TERMINATED 
AT 65.0 FT. BELOW GROUND SURFACE. 

I- 50 l'J · 
z 
a: 
0 

~ a: 
~ 
0 a: 
a: 
~ 

I- 55 ..; 
en 
:i 

I 

I- 60 

65 
I-

70 

· 75 

1-80 · 

DRILL RIG: 'CANTERRA 250(STARR' 1 0 LOGGED: MITCHELLIELSNER 

DRIWNG CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED: RI/ 
DRILLER: T.BROWN . Golder Associates' DATE: 12'()2-96 

R2-0000366



I w 
...J 
« 

PROJECT: CARLSTADT/FAC. COORD./NJ 
PROJECT NO: 943·6222 
LOCATION: CARLSTADT, NEW JERSEY 

ROCK TYPE 

~~ 
t~ DESCRIPTION 
w o 

o For lithologic description from 
0.0-44.5 ft., see sail boring lag 
MW-10R. 

5 

r- 10 

15 

20 

r- 25 

30 

35 

RECORD OF DRILLHOLE MW-10R 
BORING METHOD: NQJHQ 
DRILLING DATE: 08-20-96 
DRILL RIG: STAR 10 

B·Boddng CL·Clayoy FR·FraclU'o 
BR·Broken CQ·Conlacl Q.GrOUld 

(!) C·CUVod F·Frosh 1·IIT.gUar 
0 CA·Calcito FA·Fallt J.Jofi, 
...J 
() 

CH·CNoritic FE·lron K-Sicl<onsidod 

DATUM: MSL 
COORDINATES N: 725207.5 
AZlMlJTH: 000 

LHinomo SM·Smoolh ()~ MN·Manganeso SP-5Ioppod -> 
PL·PIanar ST·Sloppod 5i=!l 
QTz.cluartz UE·Unevon ~g~ 
R·Rough W·Wavy ~o E 

I <FJ DISCONTINUITY DATA 
z 0 

>- WI- IO 
Q. 0 a: a:o 0 () « ELEV WW 

II: -- z a:> ROD ~O ~w 
TYPEANO ~8 z 00 0'" iOa:<FJ 

(!) DEPTH :::> oM ~ffi o..o~o SURFACE ~-' 
(Fl) a: a: ",Q. o 

°60 "', OESCRIPTION Cl 0000 o 0 
COClVN N..,.40CO ..... '" '" 

1---1- -------- ----1--1--I- 40 1--------------------
CONTINUEO ON NEXT PAGE 

Sheet 1 01 2 

REFERENCE ElEV: 
E: 2164440.1 
INCLINATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

-

-

---------------

DEPTIH SCALE: 1 INCH = 5 FEET 
DRIWNG CONTRACTOR: AQUIFER DRIWNG & TEST. 
DRILLER: T. BROWN 

LOGGED: MITCHElUELSNER 
CHECKED: I'v 
DATE: 01-17·97 

o Golder Associates 

R2-0000367



RECORD OF DRILLHOLE MW-10R Sheet 2 of 2 

REFERENCE ELEV: PROJECT: CARLSTADT/FAC. COORD./NJ 
PROJECT NO: 943-6222 
LOCATION: CARLSTADT, NEW JERSEY 

BORING METHOD: NQJHQ 
DRILLING DATE: 08·20-96 
DRILL RIG: STAR 10 

I---------"==~'-=------"T""-.._-___I B·BeddIlg 

OJ 
..J « 
~~ 
:I: OJ 
I-LL 
Q. -
OJ o 

40 

DESCRIPTION 

45 44.5·65.5 It 
bedded, calcareous, 

50 

55 

60 

65 

micaceous SILTSTONE with n""",isl,·nrav 
reduction spotting. Dissolution vugs 
<l/Z'dia. at 51.0·53.0 ft. and 55.5-
65.5 ft. 

ELEV 

DEPTH 
(FT) 

BR·Broken 
C·euvod 
CA·Calcito 
CH-CNomic 

CL·Clayoy 
CO·Conlact 
F·Fresh 
FA·FaLIt 
FE·lron 

~C~O~R~IN~G~~~~~~~65~.~5~FT=.------~L4~~4--4--~¥ 
BELOW GROUND SURFACE. 

70 

75 

80 

FR-Fracue 
G-Gloc.nd 
1·1rr09-tar 
J.Joi1\ 
K-5icI<ensided 

DEPTH SCALE: 1 INCH = 5 FEET 
DRIWNG CONTRACTOR: AQUIFER DRIWNG & TEST. 
DRILLER: T. BROWN 

LOGGED: MITCHELL/ELSNER 
CHECKED: !Z-V 
DATE: 01-17-97 

DATUM: MSL 
COORDINATES N: 725207.5 
AZIMUTH: 000 

U·l.inorite 
MN·"'anoaneso 
PL·1Vtar 
QTZ-Ouartz 
f\.Rougt 

SM·Smooth 
SP·Steppod 
ST·Steppod 
UE·Uneven 
W·Wavy 

TYPE AND 
SURFACE 

DESCRIPTION 

E: 2164440.1 
INCLINATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

----------_._-----1 

Lost 150 gallons of water to 
formation during run 1. 

Lost 400 gallons of water to 
formation during run 4. 

o Golder Associates 

R2-0000368



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-11R SHEET: 1 OF 2 

~ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 07·26·96 DATUM: MSL 

PROJECT NUMBER: 943·6222 BORING LOCATION: N 725551.4 E 2164273.2 

I 

w 0 
..J 0 ..: :r: g PIEZOMETER 
~Iii Iii a: 

~ 
REMARKS OR 

:r:w :::. C/) ElEV w 
<D w STANDPIPE tu. l'J DESCRIPTION 0 

~~ 
:::. ~ 

BLOWS/ N 
z C/) 0 INSTALLATION w :::> :::> 61n 

0 a: z w 
0 

a: 
<D 

6.4' 
0 

10s~t1~~ ~~~~8~a~0~~goil)iC ~ 00 HEAD SPACE READINGS 
r : 0.50 

S·1 SS 10,15,27,19 42 24'/24' 0·2 ft. 0.0 ppm 

?s~ij·g, ~o,;:::,v s1t~~~riJ~g~i;;~~~u~f;.'':~MOIO 4.41 

2.o,.3~5 ft .. ~~~,~ense, reddish·brown 
: 2.00 

,~~~~.; some fine to coarse 
SM 

S·2 2·4 11. 0.0 ppm 2.9t SS 21,25,29,29 54 24'/24' 

3.5-8.011. Very dense to. ~~c;>;!e.,~~:~lIt, 
:. 3.50 

to tan, fine to medium SAND, some - 5 little to trace fine gravel. S·3 SS 20,37,15,11 52 24'/24' 4·611. 0.0 ppm 

SM 

S·4 SS 4,4,4,3 8 24'/24' 6·8 ft. 0.0 ppm 

·1.59 

8.0'10.011. Soft, dark brow~ ?r~~n;i~~ 8.00 
SILT with vegetative matter, trace Ol·PT S·5 SS 2,2,2,2 4 24'/24' 8·1011. 2.5 ppm 
sand. (Peat) 

·3.59 
10 

10.0·14.011. Very stiff"u":,.":'~rLrl 10.00 
and brownlsh·red CLAYEY • trace to S·6 SS 10,11,13,20 24 24'/24' 10-12 ft. 0.0 ppm 
little fine sand, trace to little fine 
gravel. Ml 

S·7 SS 14,11,10,15 21 24'/24' 12-14 ft. 0.0 ppm 

-7.59 

.14.~-,16.0 11. g~~~rmL~~~~~~! 14.00 

'- 15 ' bh.Jish-gH'" I to a Ml S·8 SS 5,6.8,9 14 24'/24' 14-1611. 60.0 ppm 
~1~2C mm'ihi~k~ of -9.59 

I 'e~"O ftgi;~E'~i" 
16.00 

l'J "'"'1~~~ '00 "0' 
S·9 SS 5,7,7.6 14 24'/24' 16-18 ft. 100.0 ppm 

z to 
a: mm sand < 1/2 mm Cl 0 ihlc'k:' varigated consisting of 0 
>= ra~~i1!\~~~rlsh-brown. Discoloration S·10 ss 4,4,3,4 7 24'/24' 18·20 ft. 140.0 ppm a: the line sand and silt 
~ -13.59 

- 20 0 -a: ~?~~~~~:'r-~i,IT.:t~\j~:7 ~:~;i~~d~s~ Y. 
20.00 

:r: 
C/) S-ll SS 4.4.4,4 8 24'/24' 20-22 ft. 0.0 ppm 

~ 
-<. CH 
u5 
:i S-12 SS 1,1,1,1 2 24'/24' 22-24 ft. 0.0 ppm 

-17.59 
24.0-27.~ 11. Firm,. "'''''''~''-\j,ai CLAY, 24.00 

25 trace to little fine to coarse sand, S·13 SS 2,2.2,2 4 24'/24' 24-26 11. 1.3 ppm 
trace gravel, trace fine sand in < 1/2 mm 
thick layer. At 27.5 11., < 1/2 mm thick CH 
fine sand layer with black discoloration. 

S·14 SS 1,2,3,4 5 24'/24' 26-28 ft. 350.0 ppm 
-21.29 

I ~:is~r~~Fvery stiff, brick 
27.70 

SILTY , trace to little fine to 
Cl coarse sand, trace fine gravel. S-15 SS 3,4,8,4 12 24'/24' 28-30 ft. 0.0 ppm 

-23.59 
30 

30.0-31.8 f1.,;~~L~ '~i CLAY 
30.00 

and brick red SILty C~~,;eT.' line to Cl S·16 SS 2,5,4,5 9 24'/24' 30-32 ft. 0.0 ppm 
coarse sand, -25.39 

I~a~~~'~ f1.,~~i~~~r£~?d SILTY I 32.00 
31.8-32 ft. 0.0 ppm 

'trace' ffne to coarse S·17 SS 11,15,23,24 38 24'/24' 

32.0·38.0 ft'(~~'lIbriCk red to reddish-
brown CLAYEY S LT. little to some fine to 34-34.2 ft. 0.0 ppm 

35 
coarse sand, little to some fine to 

Ml -coarse gravel. 

S·19 SS 28,54,78,34 132 12'/24' 

-31.59 
,S·2O SS 41,100/5 >100 7'/9' 

37-37.3 ft. 0.0 ppm 

~~rb~ ~~~~~NDA~5~;~c~'Uc'"6RING 3B.00 

BEGAN AT 38.0 FT. AND TERMINATED 
AT 58.0 FT. -33.59 

40 40.00 

DRILL RIG: STARR 10 .. LOGGED: MITCHELL/ELSNER 

pRILUNG CONTRACTOR: AQUIFER DRILliNG & TEST. CHECKED: ,. .. 1 

DRILLER: T. BROWN Golder Associates DATE: 12.Q6·96 

R2-0000369



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-11R SHEET: 2 OF 2 

(~ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 07-26-96 DATUM: MSL 

PROJECT NUMBER: 943·6222 BORING LOCATION: N 725551.4 E 2164273.2 

w 0 SOIL PROFILE SAMPLES 
..J 0 
c( I (!) PIEZOMETER 
lillii Iii 0 

..J 0: 
~ REMARKS OR 

Iw ~ en ELEV w 
I-u.. (!) DESCRIPTION 0 0 m w 

BLOWS/ N ~ STANDPIPE 
D- Z en I f- ~ ~ 0 INSTALLATION w 

if :::> D- :::> 6 in w 
0 c( DEPTH z 0: 

0 0: 
m (!) 

40 
-33.59 
40.00 

45 

(!) 
z 
if 
0 
0 
~ 
0: 

~ 
0 
0: 
I 

- 50 en 

~ 
c( 

CJi 
:i 

I- 55 

-51.59 

BORING TERMINATED AT 3B.0 FT. 5B.00 

BELOW GROUND SURFACE. CORING 
BEGAN AT 3B.0 FT. AND TERMINATED 

- 60 
AT 58.0 FT. 

-

65 

70 

75 

80 -
DRILL RIG: STARR 10 LOGGED: MITCHELl/ELSNER 

DRIWNG CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED: /2..>1 
DRILLER: T. BROWN Golder Associates DATE: 12·06·96 

R2-0000370



PROJECT: CARLSTADT/FAC. COORD./NJ 
PROJECT NO: 943·6222 
LOCATION: CARLSTADT, NEW JERSEY 

W 
...J 
,.; 

g~ 
Iw 
I-LL 
0..
W o 

I- 5 

I- 10 

15 

I- 20 

I- 25 

1-30 

35 

ROCK TYPE 

DESCRIPTION 

I- 40 CONTINUED ON NEXT PAGE 

RECORD OF DRILLHOLE 11R 
BORING METHOD: NO/HQ (WATER) 
DRILLING DATE: 08·02·96 
DRILL RIG: STARR·l0 

ELEV 

DEPTH 
(FT) 

B·Beddng 
BR·Broken 
C·Cuvod 
CA·Calcijo 
CH·Chloritic 

CL-Clayey 
CO·Conla<:\ 
F·Fresh 
FA·FaUt 
FE·lron 

FR·Frac\, ... 
G-Growd 
1·I"ogtJar 
J.Jon\ 
K·Sickensided 

DATUM: MSL 
COORDINATES N: 725551.4 
AZIMUTH: 000 

u·l..inorIt. SM.smooth 
MN·Mangane.. SP-St.pped 
PL·P\anar ST·Stepped 
QTZ·Quartz UE·Unevon 
R·Rough W·Wavy 

UITYDATA 

lYPEAND 
SURFACE 

DESCRIPTION 

o~ 
~~ 
::>1-0 
,.;0 .. 
a:~~ 
DOE 
)-zo 
IO 

o 

I ·31.59 

IIII ·32.19 
38.60 

·33.59 - f--.-f-- ---------f--- . 
40.00 

Sheet 1 of 2 

REFERENCE ELEV: 6.41 
E: 2164273.2 
INCLINATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

-

-

---------------

DEPni SCALE: 1 INCH=5 FEET 
DRlWNG CONTRACTOR: AQUIFER DRILLING & TEST. 
DRILLER: T. BROWN 

LOOGED: S. MITCHELL 
CHECKED: fbi 
DATE: 12·06·96 

~ Golder Associates 

R2-0000371



RECORD OF DRILLHOLE 11R Sheet 2 of 2 

REFERENCE ELEV: 6.41 
E: 2164273.2 
INCLINATION: -90 

PROJECT: CARLSTADT/FAC. COORD./NJ 
PROJECT NO: 943-6222 
LOCATION: CARLSTADT, NEW JERSEY 

DESCRIPTION 

40 36.6-43.6 weathered, massive, 
calcareous, reddish-brown, fine 
grained, micaceous SANDSTONE. 

43.6-5B.O calcareous, 
reddish-brown, micaceous 

45 SILTSTONE. 
(43.6-44.4 fl Moderately weathered; 
44.4-46.0 fl Fresh to faintly 
weathered; 46.0-56.0 fl Slightly 
weathered; 56.0-56.0 ft. Moderately 

50 

55 

to highly weathered with vugs notably 
at 56.0-56.3 fl, 56.5 fl, and 
57.4-57.8 ft.) 

BORING . 
BELOW GROUND S CORiNG 
BEGAN AT 36.0 FT. AND TERMINATED 

60 AT 56.0 FT. 

65 

70 

75 

80 

DEPTH SCALE: 1 INCH=5 FEET 

BORING METHOD: NQ/HQ (WATER) 
DRILLING DATE: 08-02-96 
DRILL RIG: STARR-l0 

DRIWNG CONTRACTOR: AQUIFER DRilliNG & TEST. 
DRILlER: T. BROWN 

LOGGED: S. MITCHEll 
CHECKED: fl..~ 
DATE: 12·06-96 

FA·Frac1\6e 
G·O<oo.m 
1·lrrego..lar 
J.Jont 
K·SicI<ensided 

DATUM: MSL 
COORDINATES N: 725551.4 
AZIMUTH: 000 

U·l.inorite 
MN·MNlgarlOse 
PL·PIanar 
QTZ.Quartz 
A·Rough 

SM·Smoolil 
SP·Slepped 
ST·Stepped 
UE·Uneven 
W·Wavy 

TYPE AND 
SURFACE 

DESCRIPTION 

o~ -> 
5i=~ 
~g~ 
DOE 
>-zu 
:CO 

o 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

~ .Golder Associates 

R2-0000372



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-14R SHEET: 1 OF 2 

(@ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 07-17-96 DATUM: MSL 

PROJECT NUMBER: 943-6222 BORING LOCATION: N 725763.5 E 2164802.3 

! 
w 0 SAMPLES 
...J 0 « I I ,~ PIEZOMETER 
lilt;; t;; a: 

~ 
REMARKS OR 

;:, w Iw (f) In w STANDPIPE I-lL (!) DESCRIPTION 0 BLOWS/ N 
n. z (f) = ;:, 

~ @ INSTAlLATION w ::J ::J 61n 
0 a: z a: 

0 
In 

0 
~ 

~U~~'~b~s~~PHAL I wnn crusnea stone ~i;.; ~:~ 
HEAD SPACE READINGS 

1.0:5.:.<? ftyH~[1rrk gra~ CLAYEY SIlT 1.00 
and SILTY C ,some ine to coarse sand, S·l SS 12,25,15,9 40 9'/24' 1-3 It 0.0 ppm 
little fine to coarse gravel. (Pieces of 
rock material up to l' in diameter). 

5-2 SS 12,25,10,9 35 4'/24' 3-5 It 0.0 ppm 

-2.63 
5 

5.0-7.0 It f.i~":l' dar~ g~;V~n~~~~c, 5.00 
SILTY CLAY, trace fine OL·PT S-3 ss 2,4,3,4 7 1l;j'/24' 5-7 It 0.0 ppm 
vegetative matter. (PEAT) 

-4.63 

I ~i~~~:JIiH' aar~ Hb~~~~ b~~cK, 
'ot' d;~k~gray~line"~~nd~ 

clay PT 
~ 7.00 

0-: .6.13 S·4 SS 4,5,4,10 9 24'/24' 7-9 h. 5.0 ppm 

8.5-13.0 It Stiff to very stiff, bedded, 8.50 
brownish-gray SILTY CLAY grading to clay, 

I- 10 grading to fine sand to slit to clay. S-5 SS 9,9,12,13 21 24'/24' 9-11 It. 54.0 ppm 
Each couplet several mm thick with fine 
sand layers <1/2 mm thick. Coloring CL 
varigated, consisting of gray and 
yellowish-brown. S·6 SS 7,7,4,4 11 10'/24' 11-13 h. 25.0 ppm 

-10.63 

13.0-24.3 h. F~~s~:eo~rX~~tto 13.00 
pinkish-gray, , trace fine S·7 SS 3,3,2,2 5 8'/24' 13-15 It 0.0 ppm 
sand in <1/2 mm thick layer. 

15 

S·9 ss 1,1,1,1 2 15'/24' 15-17 It 0.0 ppm 

(!) 
z 

I 
S·9 SS 2,2,1,2 3 24'/24' 17-19 h. 0.0 ppm a: 

0 CH 
0 
)0 
a: 

20 « S-10 SS 1,1,1,1 2 24'/24' 19-21 It 0.0 ppm I-
0 

I."" 
a: 
a: 
~ 
<i. S-ll SS 2,1,1,1 2 24'/24' 21-23 h. 0.0 ppm 
en 
:i 

S'12 SS 2,2,2,1 4 24'/24' 23-25 It 0.0 ppm 

I ~4.3-29.:.<? Toltfo firm, reddish- 24.30 
25 brown SI CLAY, little to some fine to 

coarse sand, trace fine gravel. 
S-13 SS 1,1,2,1 3 12'/24' 25-27 h. 0.0 ppm 

CL 

S-14 SS 3,3,3,5 6 15'/24' 27-29 h. 0.0 ppm 

-26.63 
29.0-33.0 ~, .firm to very stiff,~ 29.00 

30 
brown CLAYEY SILT, some to and fine to S-15 SS 7,9,17,37 25 9'/24' 29-31 h. 0.0 ppm 
coarse sand, little fine gravel. 

~L-SW 

S-16 SS 20,30,44,46 74 6'/24' 31-33 h. 0.0 ppm 

-30.63 

~e~i~~~~· V;~:v~f.sNb~Esome sil~ trace 
33.00 

>127 SW S-17 SS 22,27,100/5 12'/17' 33-34.5 h. 0.0 ppm 
fine to coarse -32.13 

r- 35 34.5-39.0 h.-~ali~i~"uUl."'U1UVVII SILTY 
CLAY, trace to fine to coarse sand, 

34.50 

trace fine to coarse gravel. S-18 SS 100/5 >100 NR 35-37 It N/A 

CL 

S-19 SS 29,8,40,68 48 3'/24' 37-39 h. 0.0 ppm 

ho n_ lO n h. Hard, reddish-brown CLAYEYl ·36.63 Jsi ,some fine to coarse sand, little 
-~~:~ S-20 SS 17,92,37,39 15'/24' 39-41 It 0.0 ppm to some fine to coarse gravel. 

40 40.00 

DRILL RIG, MOBILE B-59R LOGGED: MITCHELL/ELSNER 

DRIWNG CONTRACTOR: AQUIFER DRlWNG & TEST. CHECKED: ~v 
DRILLER: T. BROWN Golder Associates -DATE, 12-02·96 

R2-0000373



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-14R SHEET: 2 OF 2 

~ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 07-17-96 DATUM: MSL 

PROJECT NUMBER: 943·6222 BORING LOCATION: N 725763.5 E 2164602.3 

w 0 SOIL PROFILE SAMPLES 
-' 0 ..: J: (!) PIEZOMETER 
&ltu Iii 0 II: OR 

::; -' ELEV w ~ 
REMARKS 

J:w (IJ 0 m w STANDPIPE I-LL (!) DESCRIPTION 0 BLOWS/ N 
Q. (IJ I f--- ::; 

~ w Z => Q. => 61n 0 INSTALLATION 
ii: w 

0 ..: DEPTH z II: 
0 II: 
m (!) 

-37.63 
- 40 -39.0-49.0 It Hard, reddish-brown CLAYEY 40.00 

SILT, some fine 10 coarse sand, little 
6-21 SS 17,92,37,39 129 15'/24' 39·41 It 0.0 ppm 

to some fine to coarse gravel. 

S·22 SS 42,69,100,100/5 169 17'/23' 41-43 It 0.0 ppm 

43-45 It 0.0 ppm 
ML 

- 45 
S·23 SS 110,100/4 >100 S'/10' 45-45.8 It 0.0 ppm 

S·24 SS 100,100/3 >100 9'/9' 47-47.8 ft. 0.0 ppm 

~------------------- f-- -46.63 
49.0-54.0 ft. Hard, reddish-brown CLAYEY 49.00 ' , 49·49.3 It 0.0 ppm 

50 
SILT with siltstone fragments grading to 
a reddish·brown, highly weathered, 
thlnnly' bedded siltstone inlerlayered , , 51·51.3 ft. 0.0 ppm with silty clay. ML 

-51.63 

(!) BORING TERMINATED AT 54.0 FT. 54.00 

55 Z BELOW GROUND SURFACE. CORING 
ii: BEGAN AT 54.0 FT. AND TERMINATED 
0 AT 74.0 FT. BELOW GROUND SURFACE. 
~ 
II: 

g 
II: 
II: 

~ ..; 
(IJ 

60 :i -

I- 65 

70 

-
75 

- 80 

DRILl"RIG: MOBILE B·59R LOGGED: MITCHEllJELSNER 

DRIWNG CONTRACTOR: AQUIFER DRilliNG & TEST: CHECKED: 121/ 
DRILlER: T.BROWN Golder Associates DATE: 12.Q2-96 

R2-0000374



PROJECT: CARLSTADT/FAC. COORD./NJ 
PROJECT NO: 943-6222 
LOCATION: CARLSTADT. NEW JERSEY 

w 
-' 
<{ 

~~ 
:l:w 
I-\L a..w o 

ROCK TYPE 

DESCRIPTION 

o For lithologic description from 
0.0-54.2 ft.. see soil boring log MW-14R. 

5 

10 

r- 15 

20 

25 

- 30 

35 

RECORD OF DRILLHOLE MW-14R 
BORING METHOD: 
DRILLING DATE: 07-19-96 
DRILL RIG: MOBILE B-59 

B·Bedding CL·Oayey FR·Fracll ... 
BR·Brol<on CO·Contacl G·Gromd 

I!J C·C...,od F·Fresh 1·lnog<Jar 
0 CA·Calci1e FA·FaoJt J.Jonl 
-' CH·ChIoriIic 
0 

FE·lron K·$ickensided 

J: '" >- WI-a.. d 
0: 0:0 

<{ ELEV wUJ 
z 0:> ~o t:UJ a: -- ROD ~ 0: C/) 

DATUM: MSL 
COORDINATES N: 725763.5 
AZIMUTH: 000 

L!·l.inonito SM·Smoolh o~ MN·Manganese Sp·stepped 
PL·PIanar ST·stepped 3~ 0 
OTZ·Quartz UE·Uneven ~O" 
R·Rough W·Wavy ::>.!!!. 

~OE 
DISCONTINUITY DATA 

zO 
:1:0 

0 0 
TYPE AND 1E8 z 00 0'" I!J DEPTH ::> o~ ",0: °B8~ ~ SURFACE 

(Fl) 0: 0: 
o:UJ 

DESCRIPTION 
~...J 

... Q. (!) 
0000 0 0 :il G)O~N N""OCD_ ., 

_. - -- -------- -- 40 --------------------
CONTINUED ON NEXT PAGE 

-------

Sheet 1 01 2 

REFERENCE ELEV: 
E: 2164802.3 
INCLINATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

-

---------------

DEPTH SCALE: 1 INCH = 5 FEET 
DRIWNG CONTRACTOR: AQUIFER DRILLING & TEST. 
DRIlleR: T. BROWN 

LOGGED: MITCHELUELSNER' 
CHECKED: iN 
DATE: 01-17-97 

o Golder Assoclat~s 

R2-0000375



W 
...J 
..: 

PROJECT: CARLSTADT/FAC. COORD./NJ 
PROJECT NO: 943·6222 
LOCATION: CARLSTADT, NEW JERSEY 

RECORD OF DRILLHOLE 
BORING METHOD: 
DRILLING DATE: 07-19-96 
DRILL RIG: MOBILE B-59 

B·Beddng Cl·C\ayey FR·Fracb.J'e 
BR·Broken cO·Contact Q.Grooo<l 
C-C..."ed F·Fre.h t·kTego.jar 
CA·Calcite FA·Falit J.Jorrt 

MW-14R 
DATUM: MSL 
COORDINATES N: 725763.5 
AZIMUTH: 000 

U·l..inorVte SM·Smoolh 
~4N·Manganeae sP-Stopped 
Pl-1'Ianar ST-Stepped 
QTZ.Quartz UE·Uneven 

Sheet 2 of 2 

REFERENCE ELEV: 
E: 2164802.3 
INCLINATION: -90 

lil~ CH·ct-Ioritic FE·tron K.sickenslded R·Rough W·Wavy NOTES 
WATER LEVELS 

INSTRUMENTATION 
Iw 
I-lL n.w 

DESCRIPTION 

o 

40 description from ---
0.0-54.2 ft., see soil boring log MW-14R. 

45 

50 

55 

ft. Fresh, thinly laminated, 
65 calcareous, slightly micaceous, nearly 

horizontal bedded, brick red SILTSTONE 
with greenlsh-gray reduction spotting. 
Dissolution vugs up to 1" dia. 64.8-
65.2 ft., 69.8-70.3 ft., 73.2-74.2 ft. 

70 

80 

71.7 ft. Sandstone stringer 1" 
thick. 

DEPTH SCALE: 1 INCH c 5 FEET 
DRIWNG CONTRACTOR: AQUIFER DRILLING & TEST. 
DRILLER: T. BROWN 

ElEV 

DEPTH 
(FT) 

LOGGED: MITCHELLJELSNER 
CHECKED: I?" 
DATE: 01-17-97 

TYPE AND 
SURFACE 

DESCRIPTION 

~ Golder Associates 

R2-0000376



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-1SD SHEET: 1 OF 2 

~ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-12-96 DATUM: MSL 

PROJECT NUMBER: 943-6222 BORING LOCATION: N 725666.5 E 2163930.3 

I 

w 0 SAMPLES 
..J 0 q; :r: I ,,~ PIEZOMETER 
~to to a: 1= REMARKS OR ::. w :r:w en m w STANDPIPE I-LL (!l DESCRIPTION U 

~ 
::. ~ 

BLOWS/ N ~ 
Q. Z en U INSTALLATION w => => 61n 
0 a: z w 

0 
a: 

m 

0 
9.68 

h~~~~5s~tGray, fine to medium SAND, SM 0.0< HEAD SPACE READINGS 
I some and roots. I . : 0.50 

S·1 SS 11,9,7,7 16 24'/24' 0-2 ft. 0.0 ppm 
0.5·5.7 fL Dense, grayish·tan, fine to 
medium SAND, little fine gravel, trace 
slit 2.0·4.0 fL 1 mm thick orange-
brown sand layers. 5.5 ft. 5 mm thick, 
dark brown, medium sand layer. 

sw S'2 SS 21,20,19,17 39 24'/24' 2·4 fL 0.0 ppm 

r- 5 S·3 SS 15,8,25,75 33 24'/24' 4-6 ft. 20.0 ppm -
3.98 

~~~lu~~r.~~:~t~~~ ~~~'f~~9 I 6.00 

S-4 SS 8,25,43,56 68 24'/24' 6-8 ft. 20.0 ppm 
16.O-10,OfLye!y dense, gra";~h·blu" 
reddish-brown, dark grayF~Li'w,:;i~:i;'1I 8-8.3 fL 0.0 ppm 
of sand, silt, clay and fine gravel with 
pieces of decomposed wood and asbestos 
shingles. -0.32 

10 r.7~----------------- f---
10.0-13.0 fL Firm, dark brown to black, 

~ 
10.00 

sandy and silty, organic PEAT. S·6 SS 3,2,3,5 5 2424' 10·12 ft. 0.0 ppm 
PT 

~ 
L' -3.32 

12-14 ft. '0.0 ppm 

~~f~~:fL~St~ff~:~d~~ ."'fine g~~IEY ~;:: 
S·7 ss 3,5,9,16 14 24'/24' 

ML 

',~.;;~~bd'~u,v H, mm thick layers, I 14.00 

15 '"''II''''''''''' CL S·8 ss 1,2,4,8 6 24/24' 14-16 ft. 0.0 ppm 

,1Jd\~ 6~~t~':r~~g:~'i~I~i~g~J SILTY ·6.32 

16.0.-21 .. 0 fL ,V,er'L stiff ty~ff0~;1;~'~g 
16.00 

(!l orange·tan-brown SILTY to S·9 SS 13,11,12,15 23 24'/24' 16-18 ft. 0.0 ppm 
z fine sand to silt to clay. Each couplet a: 
0 several mm thick with fine sand layers 
u < 1/2 mm thick. CL 
>0 S·10 SS 7,6,6,7 12 24'/24' 18-20 ft. 0.0 ppm a: 
~ 

20 0 
a: 
:r: ·11.32 en 

21.0-42.0 fL Very soft, massiv~ CLAY 21.00 S·11 SS 5,6,6,5 12 24'/24' 20-22 fL 0.0 ppm 

~ with alternating layers of pinkish-gray 
< and gray, trace fine sand In < 1/2 mm 
ai thick layers. ~ S·12 SS 1,1,1,1 2 24'/24' 22-24 ft. 0.0 ppm 

25 S·13 SS WOH,2,l,l 3 24'/24' 24-26 ft. 0.0 ppm -

S·14 SS 1,1,1,1 2 24'/24' 26-28 fL 0.0 ppm 

S-15 ss I,WOH,l,WOH 1 24'/24' 28·30 ft. 0.0 ppm 

30 -
CH 

S·16 SS 1.1,1,1 2 24'/24' 30-32 ft. 0.0 ppm 

S·17 ss WOH,I,l,WOH 2 24'/24' 32-34 ft. 0.0 ppm 

35 S·18 ss WOH,I,WOH 1 24'/24' 34-36 ft. 0.0 ppm 

S-19 SS 1,1,1,1 2 24'/24' 36-38 ft. 0.0 ppm 

S·2O ss 1,1,1,2 2 24'/24' 38-40 ft. 0.0 ppm 

1.30.32 
40 40.00 

DRILL RIG: MOBILE B·59 LOGGED: M. ELSNER 

DRILUNG CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED:'£V 

DRILLER: T. 8ROWN 
- Golder Associates DATE: 12-02·96 

R2-0000377



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-1SD SHEET: 2 OF 2 

~ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08·12·96 DATUM: MSL 

PROJECT NUMBER: 943·6222 BORING LOCATION: N 725666.5 E 2163930.3 

I 
W 0 I 
..J 0 ..: I I a~ PIEZOMETER 
~Iii Iii u: 

~ REMARKS OR 
;:;; rJ) W 

IW III W STANDPIPE I-u.. (!l DESCRIPTION 0 

~ 
;:;; ~ 

BLOWS/ N 
Q. Z rJ) 0 INSTALLATION 
W ::J ::J 61n W 
0 ii: z u: 

0 
III 

·30.32 
40 

I ~~ji~'O 1t~~~1;~~ ~.a~~y'?_ CLAY 

40.00 

k~~~~;~.;"-'II, 'II "';li2\J~~ CH S·21 ss 1,1,2,2 3 24'/24' 40-42 ft. 0.0 ppm 
trace 

-32.32 

42.0-47.0 It Soft, ,,,uu,a":t~;~eC~~ium 42.00 
some fine to coarse sand, S·22 ss 1,2,2,2 4 24'/24' 42-44 ft. 0.0 ppm 
to coarse sand grading to a silty clay 
matrix. 

CL 
45 S·23 SS 2,1,2,3 3 24'/24' 44-46 ft. 0.0 ppm 

(!l 
z ·37.32 
ii: S-24 ss 5,4,13,31 17 24'/24' 46-48 ft. 0.0 ppm 
0 I ~7:~~~~~~lard, I CLAYEY 

47.00 
0 SILT to a'brick red silty clay, 
~ 
u: some to coarse sand, some fine to IS.25 SS 65,100/4 1>100 10'/10' 48-48.8 ft. 0.0 ppm 
..: coarse gravel. I-
0 
u: 

50 I -
rJ) ML 

~ S·26 SS 25,33,36,43 69 24'/24' 50-52 ft. 0.0 ppm 

aj 
I S-27 SS 22,100/4 1>100 10'/10' 52-52.8 It 0.0 ppm 

·43.82 
53.5-58.5 It Brick re<! SiL ISTONE and 53.50 
fine-grained SANDSTONE. 

55 -

-48.82 
BORING TERMINATED p..T 58.5 FT. 58.50 
BELOW GROUND SURFACE. CORING 

60 
BEGAN AT 58.5 FT. AND TERMINATED 
AT 63.5 FT. TO CoNFIRM BEDROCK 

65 -

70 

r- 75 

80 

DRILL RIG: MOBILEB·59 LOGGED: M. ELSNER 

DRlWNG CONTRACTOR: AQUIFER DRIWNG & TEST. CHECKED: III 
DRILLER: T. BROWN Golder Associates DATE: 12'()2-96 

R2-0000378



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-16D SHEET: 1 OF 2 

~ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 07-22-96 DATUM: MSL 

PROJECT NUMBER: 943-6222 BORING LOCATION: N 725909.6 E 2164261.6 

w 0 
..J 0 ..: :r: 

I~ 
PIEZOMETER 

&lli; Ii; II: 1= REMARKS OR 
::< (f) w :r:w m w STANDPIPE ILU. (!) DESCRIPnON u ::< ~ 

BLOWS/ N ~ 
z (f) u INSTALLATION w ::. ::. 61n 

0 if DEPTH z w 
0 

II: 

m 

I- 0 
7.25 

0.0-4.0.1t~~T.p~~t_to/i~~?:~rk : 0.00 HEAD SPACE READINGS 
brown to '''UU'~'''IJ'UYV~', some : ; 

S·1 SS 11,12,11,13 23 2'/24' 0-2 It 0.0 ppm 
sill, trace coarse gravel. 

SM 

S·2 SS 44,31,31,23 62 6'/24' 2-4 It 0.0 ppm 

3.25 

4.0-12.0 It a~~fA~EYI~,,,}~;ay to 
4.00 

6 
reddish-gray , some to and S·3 ss 19,23,23,24 46 13'/24' 4-6 It 0.0 ppm 
line to coarse sand, trace to little fine 
to coarse gravel. 

S-4 SS 27,23,43,43 66 12'/24' 6-6 It 0.0 ppm 

~H-SM 6-10 ft. 0.0 ppm 

10 -
S-6 SS 12,10,10,12 20 3'/24' 10-12 ft. 0.0 ppm 

12.0:-16.0 It Stiff. bedded." browiii~:- - -- --' 

1-:: 
gray CLAY grading to silt to clay. Each S-7 SS 20,17,13,14 30 NR 12-14 ft. N/A 
couplet several mm thick. Coloring 
varigated, consisting of gray and 

CL 
yellowish-brown. 

I- 15 S-6 ss 4,5,8,8 13 5/24' 14-16 ft. 0.0 ppm 

16.0-20.0 Itti~~!~~~~~~f~j~kll:h_ CLAY 
16.00 

with alternating ""I\I~I:!I'''y S-9 SS 6,6,6,4 12 4'/24' 16-16 ft. 0.0 ppm 
(!) and gray, trace line < 1/2 mm 
z thick layers. 

CH if 
0 
U 
~ 

S·10 SS 4,3,3,3 6 12'/24' 16·20 ft. 0.0 ppm 
II: -12.75 

- 20 
..: 
>- 20.0-23.6 ft. Firm to soft, "UUI~"'!I'''y 20.00 
0 
II: SILTY CLAY. 
II: S-11 SS 3,2,2,3 4 24'/24' 20-22 ft. 0.0 ppm 

~ CH ..: 
ui 
:i S-12 SS 2,2,2,3 4 24-/24- 22-24 ft. 0.0 ppm 

·16.55 

I ~tl$.3~~lft. Firm, reddish-brown SILTY 23.80 
I ~I , some line to coarse sand, trace 

S-13 24-26 ft. 0.0 ppm 25 fine to coarse gravel. SS 3,2,7,3 9 24-/24-

S-14 SS 8,2,4,3 6 24-/24- 26-26 ft. 0.0 ppm 

CL 
S·15 SS 4,5,5,16 10 24-/24- 26-30 ft. 0.0 ppm 

- 30 -
S-16 SS 6,4,5,6 9 24-/24- 30-32 ft. 0.0 ppm 

·26.25 S-17 SS 11,23,23,40 46 24-/24- 32-34 ft. N/A 

33.5-36.0 ft. Hard, reddish-brown CLAYEY 33.50 
SILT and to some fine to coarse sand, I S·18 SS 69,200/6 1>200 12'/12- 34-35 It 0.0 ppm 
trace to little fine to coarse gravel. CL 

35 

~-------------------~ 
·28.75 

36.0-36.0 ft. Hard, reddish-brown SILTY 36.00 : S-19 SS 41,100/5 >100 11-/12' 36-36.9 ft. 0.0 ppm 
CLAY, some fine to coarse sand, little 
line to coarse gravel. 

CL 

·30.75 -------------------- ---
38.0-40.0 ft. Hard, reddish-brown 38.00 ~'no ?"I?" 36~36.2 ft. 0.0 ppm 

SILTSTONE fragments with gray reduction 
zones. 

·32.75 
40 40.00 

DRILL RIG: MOBILE B·59 LOGGED: MITCHELL/ELSNER 

DRIWNG CONTRACTOR: AQUIFER DRIWNG & neST. CHECKED: /Z.V 

DRILLER: T.BROWN Golder Associates DAne: 01-20-97 

R2-0000379



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE MW-160 SHEET: 2 OF 2 

~ PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 07·22·96 DATUM: MSL 

PROJECT NUMBER: 943-6222 BORING LOCATION: N 725909.8 E 2164281.6 

, 

UJ 0 SOIL PROFILE SAMPLES 
...J 0 « I (!) PIEZOMETER 
lilt;; t;; 0 a: OR 

=-
..J ElEV UJ 1= REMARKS 

IUJ (J) 0 m UJ STANDPIPE I-lL (!) DESCRIPTION 0 II- =- ~ 
BLOWS/ N ~ n. Z (J) 0 INSTALLATION UJ :::l n. :::l 6 in 

0 ii « DEPTH z UJ 

0 a: a: 
m (!) 

-32.75 
40 

(!) 40.0-45.0 ft. Brick red, Ihinnly bedded 40.00 
z SILTSTONE. 
ii 
0 
~ 
I-
0 a: 
a: 

~ 
(J) 

-37.75 
I- 45 

I 

BORING TERMINATED AND CORING 45.00 
BEGAN AT 40.0 FT. BELOW GROUND 
SURFACE. 

- 50 

- 55 -

I- 60 

65 

70 

75 

I- 80 

DRILL RIG: MOBILE B-59 LOGGED: MITCHELL/ELSNER 

DRIWNG CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED: I2V 
DRillER: T. BROWN Golder Associates DATE: 01-20-97 

R2-0000380



FormA 

R2-0000381



MONITORING WELL CERTIFICATION - "FORM A" 

NAME OF PERMITTEE:_~~~-'=~~~~~~':2.!.?'~'?~~·_~~_'E ____ _ 
NAME OF FACILITY: ,;)/lP Pct7'c-~on HC/VJI( tJ::L s,'fG 
L 0 C A TI 0 N: ;)./ ~ Po tcv5~n-.pIC;v~-k@-::&~~-~;;;~_-;e:;i;;;;':;~d <J$cJ--iJ . 

NJDEPE PERMIT-NO~~.f~}-=OR-ECRA-CASE-N-O.~-=-_~=~-=--=-~=~-=-_-_ 
CERTIFICATION 
WELL PERMIT NUMBER(as assigned by NJDEPE)~(P...: (1'10S" ___ _ 
OWNER'S WELL NUMBER(as shown on plan) ______ M.~~~ ___ _ 
WELL COMPLETION DATE <C-2'i>7~ 
DISTANCE FROM TOP OF CASINC-iO-G-iOUNO-SURFAC-i---O----

DEPTH TO TOP OF SCREEN FROM TOP OF CASING_~3' 
SCREEN LENGTH IN FEET _~ ______________ fJ2:. ______________ _ 
SCREEN OR SLOT SIZE ... CJrO 
SCREEN OR SLOT MA TE'RIAL------------B6v-~~~~f~-;:~sS.k~/ , 

CASING MATERIAL(pvc, steel or -;th~~-~;cify)_~~-~~~~~}7-=-;i±-L /:},: 
CASING DIAMETER ________ Jt:~~L ___ :?_~.::SE~'2~'=_S2~~~f ____ _ 
STATIC WATER LEVEL ______ ~~Q _________________________ _ 
YI E L D G P M ____________________ L _______________________ _ 
DEVELOPMENT TECHNIQUE ______ 0'~_~~~---------
LENGTH OF TIME WELL IS DEVELOPE,P_~C;~L6. _ UMPED R BAILED 
LITHOLOGIC LOG 6-C(r;~1Ct( 12; c~CLCe.l..f_ 

---¥!Lw-17I-/--------------ct8-r-:?C37-~Ec~LC0·j7 (f 

~( - 7 c....--r /1'Cc<r , - J....-=-""""'''''''-' ,-
AUTHENTICATION (~J!.:l.f ~KJU-..Y'l%ift~ /0'-/2.9 S-t'/~' <---I '-' 

I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and imprisonment. 

_7!2<Q0E~~:§~~~ ______ _ 
NAME 

-~~~--------------------
CERTIFICATION OR LICENSE NO. 

~~ -~~~-------~--------
SIGNATURE 

seal 

CERTIFICATION BY EXECUTIVE OFFICER O~' ULY A1J~ORIZED REP 
[)c.nVJ(':S C. ~~ U. fM.-L 

--------------------------- - ---- -72: -------------
NAME SIGN A TURE 
-~~~~~{~~~~St~~--- _~~~:t~ _______________ _ 
TITLE DATE 

R2-0000382



MONITORING WELL CERTIFICATION - "FORM A" 

NAME OF PERMITTEE: .21& Patter50n p(c(v'Jl{ red- Ccroc. 
------------------------------~~ ---

N A ME 0 F FA C ILIT Y: __ .d-_LC.(;LP..c;.~1!;~~c!...~?._~~<;!~7!...~~_~.!... __ ~ __ _ 
L 0 CAT ION : _c2L'£Pp.ft~9~ ~{~::~!..~~~~ '-!L~_~t::r_ -f!:!!!J~~ft:}':!? 8ovo 
NJDEPE PERMIT NO:~y2 2-:0R ECRA CASE NO.: ______________ _ 
CERTIFICATION 
WELL PERMIT NUMBER(as assigned by NJDEPE) __ ~&~'-ILfc;:!.~ ___ _ 
OWNER'S WELL NUMBER(as shown on plan) _____ L?1~~g _____ _ 
WELL COMPLETION DATE _______ .2t.:::~~ _________________ _ 
DISTANCE FROM TOP OF CASING TO GROUND SURFACE~ __ _ 
DEPTH TO TOP OF SCREEN FROM TOP OF CASING :1 ')" . 
SCREEN LENGTH IN FEET ___________________ !?: ____________ _ 
SCREEN OR SLOT SIZE ___________________ ~_l2~~ ____________ _ 
SCREEN OR SLOT MATERIAL 30l.{Sf-c.t'r]tC-5s.:sIcr:/ 

---------~------------s-rrc7-~~TL 
CASING MATERIAL(pvc, steel or other speclfy) ___ ~~tg---------
CASING DIAMETER Y':.5+c.~1 

---------y-~-------------------------
STATIC WATER LEVEL _________ ..=i..f _______________________ _ 
YIELD GPM I 

~:~g:i~~~~j~7t~~~~~~~i~i~~~ft~~tii~-~~~~~ 
LITHO LOG IC LOG O:~·'. 7Op,S,~" 'U ~ '-<'-Cf;5, f-

-~-Lo--------------~9~~~~~~~-
lorr{2.: y::,.t"Q-f- 3'-1"Y'2../ ec:cL 0--+:/r 

AUTHENTICATION 
I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I ilm aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and i'mprisonment. 

-:a0Q~~~-~~~--_____ _ 
NAME 

~=-'""7-

SIGNj\TURE-~--------------

_J3L{ ____________________ _ 
CERTIFICATION OR LICENSE NO. seal 

CERTIFICATION BY EXECUTIVE OFFICER O)},QU1Yh~T ORIZED REP 
.[)enVl/& c. rY)OCw'''-C ~ u· ~ 

--------------------------- ---------~ --------------
N AME SIGNATURE 
_(2_C~~~~~!i~~_VI~--- _j~1J~9_~ ______________ _ 
TITLE DATE 

R2-0000383



MONITORING WELL CERTIFICATION - "FORM A" 

NAME OF PERMITTEE: -2.(4) Po.+CY-XJV7 AqnK ed. CcJ.r-p 
NAME OF FACILITY: c5;;;-P~fr.-;~-;'~)~'7-~qq;7-~-@-:S(~G------

L 0 CAT ION: _~l~£~~ ~;;33E~~~?~_-:]E~~~C?~;;;:--?:!:!!-~~~&:;;&~ 
NJDEPE PERMIT NO:~~l::_OR ECRA CASE NO.: ______________ _ 
CERTIFICA TION 
WELL PERMIT NUMBER(as assigned by NJDEPE) __ ~: y<toC:L ___ _ 
OWNER'S WELL NUMBER(as shown on plan) _____ ~J~LQ-'S' _____ _ 
WELL COMPLETION DATE __________ '[2~JJ~ _______________ _ 
DISTANCE FROM TOP OF CASING TO GROUND SURFACE---=O~_ 
DEPTH TO TOP OF SCREEN FROM TOP OF CASING SS.S r 

SCREEN LENGTH IN FEET ___________ LQ·_~ ___ ==== 
SCREEN OR SLOT SIZE _____________ ,QLQ ___________________ _ 

SCREEN OR SLOT MA TERIAL _______ 3Q..i.~02.L~!?.?_~~S_[~ 
CASING MATERIAL(pvc, steel or other specify) jf)';{'1~..stccl -ZJ 

CAS IN G D lAM E TE R ___________ ~'~=~---------------------
ST A TIC WA TER LEVEL _____________ ~:..~ ___________________ _ 
YIELD GPM / ---------------------------6------------------
D EVELOPMENT TECHNIQUE ________ ~~ __ QLvVl __ ~ ______ _ 
LENGTH OF TIME WELL IS DEVELOPED <6"hvs. PUMPED R BAILED 
LITHOLOGIC LOG 0-('" -Ivpsc),/----,2... -( q-e.'-tc[;y-S,'i.j. 

---(---T-~-T---------------------------- / 
(., (-10 t-'. I /9 c '3Y' C)~ CCCl'--zC7'<-e.C1 

AUTHENTICATION /0' -r2.' ,o~Qf- 3<-( -L(YS I ,ecd J:::Jv~f-;-(1 
'f'-/-,$" r -. G, 5'.5 s,'-/rsf-cJvJ L 

I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and imprisonment. 

-----~-~~-----------
RE 

__ {fJP_~_~~ _____ _ 
NAME 

I 2:::1 ( 

CERTIFICA TION OR LICENSE NO. seal 

CERTIFICATION BY EXECUTIVE OFFICERJhDUL~THORIZED REP 
D-eP'JI'1rS (! - t/Ylc!JCYG tL1 - (}tJU. _...J.!..-________________________ _____ _ _____________ _ 

N AME SIGNATURE 
__ ~_-c;.!2.~~{!Y_Lc~_~(L!/_C~ ____ L2-.:!,.J:...2~-__________ _ 
TITLE - DATE 

R2-0000384



MONITORING WELL CERTIFICATION - "FORM A" 

NAME OF PERMITTEE:_;>_Lf{£!:;.~~_(,~Qf!.f{~I{-_qQ~_(9~-
NAME OF FACILITY:_AL~~£ejr.~Ji!2£LEL'2b_~§:"~ _____ _ 
L 0 CAT ION: 0210? Kt kv~VJ ;4' CL v; C ad- Jk C/C( c n c.'::t. ;::: v'}V)-ev-/C.J0<i3:)..(). 
NJDEPE PERMiT-NO~S3~2S-0R-ECRA-CASE-N-O.: ------------

CERTIFICATION 
WELL PERMIT NUMBER(as assigned by NJDEPE) ~~ '-jc-/Od-.O 

OWNER'S WELL NUMBER(as shown ·on plan) ___ fV)vv·I.!...~ _____ _ 

WELL COMPLETION DATE __________ ~-=-~~~_~ _____________ _ 
DISTANCE FROM TOP OF CASING TO GROUND SURFACE D 
DEPTH TO TOP OF SCREEN FROM TOP OF CASING 4 8"' ( 

. SCREEN LENGTH IN FEET _______________ !Q=~...e~~~~_~c:!{.C 
SCREEN OR SLOT SIZE ____________________________________ _ 
SCREEN OR SLOT MATERIAL r 

CASING MATERIAL(pvc, steel or -;th~:~i~dfy)----~~~~~*~-~~;-~ ~~ r 

CAS IN G D I A METE R ___________ 1~~_1.h_.: __ ~.?_=.:t_~ ___________ _ 
STATIC WATER LEVEL _______________ y~~ _________________ _ 
Y IE L D G PM __________________________ L _________________ _ 
DEVELOPMENT TECHNIQUE 0L.'bQ.vv..~ 
LENGTH OF TIME WELL IS DEVELOiED---~~~ W-ORBArLED 
LITHOLOGIC LOG O'4!-'t-tdJ?ScJ i( 1(':'(·2-"6"' q~cc~c,-

--~ ... ~..p,-rr------------_:LT~--cr~r:;crLl""[1' 
'Of ~/CY pr C.lf-. 35' .s~t ecd..&..rf';·v 

AUTHENTICATION IO(~(~ I ib'--'9r::,-(Sf (+ 3g-'-~' s/I.~ Tc'J~ 

I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and imprisonment. 

-(-vDVY1 CLSJ3~LU/J __ J~ ________________ ~ ____ _ 

NAME 
13// 

--------------------------
CERTIFICATION OR LICENSE NO. 

---------~~-------------
SIGNATURE ~ 

seal 

------------------------------------------------------

R2-0000385



MONITORING WELL CERTIFICATION - "FORM A" 

NAME OF PERMITTEE: .21(P PC-f frv::xh1 .p(c< V} K J2d- CCJ.--p. 
NAME OF FACILITY: j/Co-P;;-Ft;;;~-RC;~k-?!c:l:-s.-;.rC;-----

LO C A TI 0 N: _~i~£~~~ciJJ!;Ji~~~i~-~~~c:]~-;;;~:Z~0.~~~.e:Or6 
NJDEPE PERMIT NO:_~~~~~_OR ECRA CASE NO.: ______________ _ 
CERTIFICATION 
WELL PERMIT NUMBER(as assigned by NJDEPE)_-.3if..=-YV~./':.. __ _ 
OWNER'S WELL NUMBER(as shown on plan) ______ !2:?~~~A ___ _ 
WELL COMPLETION DATE ?'.25i''<:;~ 
DISTANCE FROM TOP OF CASINC-.:rO-G-iOUNO-SURFA:ci---O-----
DEPTH TO TOP OF SCREEN FROM TOP OF CASING 30 ' 
SCREEN LENGTH IN FEET __________________ J_<2~ ___________ _ 
SCREEN OR SLOT SIZE ____________________ ~.9l_~ ___________ _ 
SCREEN OR SLOT MATERIAL 3Q1-f ..stc< • .-,/C-5.S ..sf?:- r/ 

-----------------------1L~--=T~ 
CASING MATERIAL(pvc, steel or other specify) ___ ~~%-~--~----
CASING DIAMETER 'Y"c5h c l 

-------------~~~y~~-----------------
ST ATIC WATER LEVEL ____________ Jd"-' ___________________ _ 
YIELD GPM / 

~~~~~~~~~-J[~LH~~~~~fi~~~~~~~?~~~~~~~~~ 
LITHOLOGIC LOG ____________ ~~-L2~J? __________________ _ 

t:>. 'f" ,fr;pf7ct {f. 7.yr _ (3' <b L.~)~& ,r 1..1-

7" - {,- 't p., ( a 13 f .2..q:-L q-c '-{ c CC<l./ 
AUTHENTICATION &'/),J,ex I- olf>f'L[I' U2..d~~n'll 
I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and imprisonment. 

__ "T..~~~_~~ _____ _ 
NAME 

--- ----------~----------

SIGNATURE 
__ ~tf ____________________ _ 

CERTIFICATION OR LICENSE NO. seal 

CERTIFICATION BY EXECUTIVE OFFICER O}f.1?U~ nJ\UIHORIZED REP 

_fk~~C~-S.0_~.~~=_____ ~3t-<11~-----------
NAME SIGNATURE 
_~:!~!:.~t!~c:!_~~~~~~____ _ __ Jd1A __ CJ_~ ___________ _ 
TITLE DATE 

R2-0000386



MONITORING WELL CERTIFICATION - "FORM ·A" 

NAME OF PERMITTEE :-.djtLeS!.J5'-~Qr]_~q_~J5_t5'dL(!p-"'E __ 
NAME OF FACILITY: ___ ~l.Y_~C~'2_flf(.~_~._t;dJ __ ~j_~ __ _ 
LOCA TION: __ ~~£qjS:~~_~"2~IQ':!~~_~~:'t.~~?.f·~~L ______ _ 
NJDEPE PERMIT NO:-S3(..~.:s OR ECRA CASE NO.: I 
CERTIFICATION - --1-------
WELL PERMIT NUMBER(as assigned by N]DEPE) .2t;{ -'/'YlO 17 

OWNER'S WELL NUMBER(as shown on plan) ___ rJ?~r~ __ _ 
~~~~~~~:~!T~g~ O~~~~ING-TO-G-Rou~~~u1~Ac-E]--(5-----
DEPTH TO TOP OF SCREEN FROM TOP OF CASING vWs: ' __ 
SCREEN LENGTH IN FEET --------------t.Q~~t..'-l~-~~}'l!d.[~ 
SCREEN OR SLOT SIZE___________________________ _ ______ _ 
SCREEN OR SLOT MATERIAL ________ . ________ j2--~[".!I.a...,r~L"L~~S/ ... 

CASING MATERIAL(pvc, steel or other specify) f '':9:17;'Oc.Sk c/ '~'''~ 
CASING DIAMETER ____ !~~_~~'~~~.t_~:~~_ .:. _______ 1 ________ _ 

ST A TIC W ATER LEVEL _____ ~ ___ F--------------I--------YIELD GPM ___________________________________ ~[ _______ _ 

DEVELOPMENT TECHNIQUE ______ ~_~~ ____________ _ 
LENGTH OF TIME WELL IS DEVELOPED ~hv:s. UMPED R BAILED 
LITHOLOGIC LOG __ £:.~::~7-c:!.it-------.--.?..:.~~.:~--Q~~~rH 

t;,- ; v --,:;77- 13' . 2.ttr C;~'-t' ll.~ '7 
AUTHENTICATION (pI -7 S' p~o I- ....75· -4Y' ~dh,~ L~l It-Il 

~y' • ? . .:s' oS iI' ~ ..5"hJ1r")&-o 
I certify under penalty of law that I have personally examined an am 
familiar with the information submitted in this document and al . 
attachments and that, based on my inquiry of those individuals i mediately 
responsible for obtaining the information, I believe the submitte 
information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, inclu.ding t le 
possibility of fine and. imprisonment. 

_7f!2~~~~~ _______ _ 
NAME 
_J3L[ ____________________ _ 

CERTIFICATION OR LICENSE NO. . seal 

~=~~~c~~~~~~~~~~ OFFICER ~iu;JjI~ 
NAME SIGNATURE =-, 

ED REP 

__ <:2£-'~2~~J?1!72f£~~!:'!t~~ _____ .1_:;4L_CZL __ 
TITLE DATE 

R2-0000387



MONITORING WELL CERTIFICATION - "FORM A" 

NAME OF PERMITTEE: ;).10 porc-v-cSCJV? /1ctV7KRd. Coup 
NAME OF FACILITY: -~-(C;-p;-fc-:-;'-;;:;-PiC;~;-i"~d--s~rjL--

L 0 C A TI 0 N: __ ~Ll££c::.!j~-;;~7!L~;:;~_~~-:~~~~~~-l_~~~!!2~~~6:Jvd 
NJDEPE PERMIT NO: ~--2.~2 'f OR ECRA CASE NO.: ___________ _ 
CERTIFICA TION 
WELL PERMIT NUMBER(as assigned by NJDEPE) :z &- yyo I 7. 
OWNER'S WELL NUMBER(as shown on planL _____ 1Yl~~Q ___ _ 
WELL COMPLETION DATE ______________ ?_;;5_~:L~ __________ _ 
DISTANCE FROM TOP OF CASING TO GROUND SURFACE 0 

-~--

DEPTH TO TOP OF SCREEN FROM TOP OF CASING .s:'J ( 
SCREEN LENGTH IN· FEET ~ 
SC RE EN 0 R SLOT S I Z E ___ ~~=-~_=__=_~_=__=__=__=_=~~_=__=_=_=_=_=__=__=_ __ _=_ ______ -_ 
SCREEN OR SLOT MATERIAL 3(y·-{stCLI·Y/fC-S5 c.Skc( 

----------------~0VCls-~c7~Z~ 
CASING MATERIAL(pvc, steel or other specify) __ -3D_<:i.2d ______ _ 

CASING DIAMETER :!:'~rs« 
---------~-~---------------------------

ST ATIC WATER LEVEL ________ ~~ ________________________ _ 
YIELD GPM __________________ L _________________________ _ 
DEVELOPMENT TECHNIQUE _______ ~':!=~e _____________ _ 
LENGTH OF TIME WELL IS DEVELQPED <6 h v.:s. @MPW OR BAILED 
LITHOLOGIC LOG CJ_~L~ r;?f?SCJ'/ ~/'-<t-7i9e-q<-( cLc" y 

4-..J';tc-"r~t-ri-t~&&~-------07:5js-rt:71-;:ccL-h;;.. 
to ~I 3 /X"Q _ I .r-r:7 S IT-S. rlJV'1 c:... 

AUTHENTICATION 1'3'/2.1« bv;slf-f 53'0 -.:> 0 I 

I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and imprisonment. 

-~~~-~~-~~-------
NAME SIGNATURE 
_L6LL ____________________ _ 
CERTIFICATION OR LICENSE NO. seal 

CER~~~~;T2~N ~~~UTIVE OFFICER OR 9yLJt~~I-J~ED REP 
~----------------------- --m-----~j)------------
NAME SIGNATURE 
_(ir;:!.'-c;.~!L0.2~t.:J~!L~~__ _ _____ ~_=:q~7~ __________ _ 
TITLE DATE 

R2-0000388



NAME OF PERMITTEE:~(~~"'l4Q'V]t"~c:L CcJvJ? 
NAME OF FACILITY: ~(Z;/5dk-;;so-VZ7FC;t:~k:7d-.s--i-G--------

LOCA TION:_e.<j~_fq~~~~~~~~_~"il:;:~~~~~~~~~~ccJ-O 
NJDEPE PERMIT NO: S-.3ce-L,) OR ECRA CASE NO.: __ 
CERTIFICATION 
WELL PERMIT NUMBER(as assigned by NJDEPE) ;24--Wo~ 
OWNER'S WELL NUMBER(as shown on plan) _ . MCYi~ D ____ _ 
WELL COMPLETION DATE ?-256- fCFr:;:-
DISTANCE FROM TOP OF CASING-iOC-ioUND-SURFACE----()----
DEPTH TO TOP OF SCREEN FROM TOP OF CASING :!y ----'------
SCREEN LENGTH IN FEET _________________ . ___ 5:-.:. __________ _ 
SCREEN OR SLOT SIZE ___________________ QLQ~lQ! _______ _ 
SCREEN OR SLOT MATERIAL . :X::>l(S"(L{IV1(C-s.sSt:·d 

CASING MATERIAL(pvc, steel or --;-t,h;~-;p;~~fy)-----~'?~~~~J~71 CJ / 

CASING DIAMETER _AL<::Ll~g- tr 
-----------~~--~---------------------

STA TIC WATER LEVEL _______________ .f: __________________ _ 
YIELD GPM _________________________ { __________________ _ 
DEVELOPMENT TECHNIQUE _____ ~<-_~~.e ________ _ 
LENGTH OF TIME WELL IS DEVELOPED <;{hV5. mMPEDbR BAILEP 

LITHOLOGIC LOG __ -f7-::;:, ~------~r~l;.~~~-ti-!{<,-
AUTHENTICATION 9 -II j:JC'c~ 2J~( VC~v"f--,rI( ere; ( .' V5 <.s t' r f-:s (tiv1 c.. 
I certify under penalty of law that I have personally exammed and am 
familiar with the information submitted in this document and all . 
attachments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and imprisonment. 

_7hQ~~~??:...~ ____ _ 
NAME SIGNATURE 
__ £5LL ___________________ _ 
CERTIFICATION OR LICENSE NO. seal 

------------------------------------------------------
CfrTIFICATION BY EXECUTIVE OFFICER O~UL~rtIJ!tl0RIZED REP 

. nn;~C. ~vC.- . 
- -::....---------------------- - -------------
NAME SIGN TURE 

COCC/)Cvctl t7Y7a~c~LLt:/'"' I;). ~t3,qV 
--------------------~~---- --------------------------
TITLE DATE 

R2-0000389



MONITORING WELL CERTIFICATION - "FORM A" 

NAME OF PERMITTEE:,;)! b.P07rc/'.::s6r1 ,P('~0Kred c~ 
--- ------------------------~--- ---

NAME OF FACILITY: OlICe PCiff~~Y]Wc~v?KK'd s>fc 
L 0 C A TI 0 N: _d-!!!~c:!_~~;-9~fj~~~~"&..~~~~~~~t;~~!~~~~~&LO 
NJDEPE PERMIT NO:§i.~0~OR ECRA CASE NO.: ______________ _ 
CERTIFICATION 
WELL PERMIT NUMBER(as assigned by NJDEPE) __ ~fL::.V'TQ.£'? __ _ 
OWNER'S WELL NUMBER(as shown on plan) ____ .J2:]_l:i,£~]JJ ____ _ 
WELL COMPLETION DATE ___________ <i~?:::..tl~ _____________ _ 
DISTANCE FROM TOP OF CASING TO GROUND SURFACE_-=O __ 
DEPTH TO TOP OF SCREEN FROM TOP OF CASING i..{Q/ 
SCREEN LENGTH IN FEET _________________ ~~~ _____________ _ 
SCREEN OR SLOT SIZE __________________ ~_c:?~9 _____________ _ 
SCREEN OR SLOT MATERIAL 36,-/ ,sfc:{tvt/CS5 S kr:( 

CASING MATERIAL(pvc, steel or -oth~~-;p;cify)_-_=_-~~~~~sI"illr 
C AS IN G D lAM E TE R _________ ~;:s-tJ ______________ ~ ________ _ 
STATIC WATER LEVEL _____________ ~Q __________________ _ 
YIELD GPM _______________________ L ____________________ _ 
DEVELOPMENT TECHNIQUE c.5I-.J0p'0~ . 

LENGTH OF TIME WELL IS DEyELOfED=g;~.~~R .~Ar~ED . 
LITHOLOGIC LOG D-7' r ~1~(f- ~ S (-11-"(50,--4 

--~';~r-~~7-------~~dT-~q~-~----

~ r 7 -:s-r PIC"cd l.fCY<5l/ rca:.6v()~ f,7( 
AUTHENTICATION ~ . 
I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibili ty of fine and imprisonment. 

__ L~s_~_~ ______ _ 
NAME SIGNATURE 

-j~L---------------------
CERTIFICATION OR LICENSE NO. seal 

C~TIFICA TION BY EXECUTIVE OFFICER ~DUL Y Ptr;aT ORIZED REP 
J)€t0rJ"3, C. rY2C) () rc... - ~ 'An. ~ 

NAME---------------------- SIGNATIJRE Q!. UU~ ________ _ 

_ 6~~~'::!2(~_t1~V_C~-- -'d-_:1~_~Z0 ______________ _ 
TITLE DATE 

R2-0000390



MONITORING WELL CERTIFICATION - "FORM A" 

NAME OF PERMITTEE: d-/~ Potr:V3oYJ Plc(C/l/::: J2d.· COvp 
NAME OF FACILITY:2L7e __ ~C;;E::j.~~ __ 7±~~~~ __ ~~~~ _______ -_ 
LOCATION:_~Lf.4~k:9~-"qC3~'2-t;(g~_~~'5L,£::2~·t5z __ <::!!:.?f!:::-:f!?~&.J'--5 
NJDEPE PERMIT NO: 5"3!J..lOR ECRA CASE NO.: ___________ _ 
CERTIFICA TION 
WELL PERMIT NUMBER(as assigned by NJDEPE) .;;L-v. --Lf'-P{~ 
OWNER'S WELL NUMBER(as shown on plan) _____ ....fr:l0dJ_~~ ___ _ 
WELL COMPLETION DATE ______________ 1~_~y __________ _ 
DISTANCE FROM TOP OF CASING TO GROUND SURFACE 0 ----
DEPTH TO TOP OF SCREEN FROM TOP OF CASING t, /"S-' 

. SCREEN LENGTH IN FEET 5"'. 
SCRE EN 0 R S LOT SIZE ___ ~~~~=~~~ ____ =-=-;~Q __________ _=~ __________ -:_-_ 
SCREEN OR SLOT MATERIAL 3D'-f.sfo'I/](~.ss sl7:-c1 
CASING MATERIAL(pvc, steel or ~th;;-;i?fy)_=~;'Ws~~fi~1-t; 
CASING DIAMETER __________ ~~~St.!~---------------------
ST A TIC WA TER LEVEL ____________ ~.:...C2 ___________________ _ 
YIELD GPM _______________________ L ____________________ _ 
DEVELOPMENT TECHNIQUE ______ ~J2~-~--------
LENGTH OF TIME WELL I~ DEVELOPED «1\vs. _ UMPE R BAILED 
LITHOLOGIC LOG y"- /J;s/?,/}Q{r ?~S- 72-'6~(-LJ~.st(r_PzSQ..p 

--~~~r~-----------------------------
(., '-7 S< peccf J'2-'.-<tV< C(:<-eyCi:Qy 

AUTHENTICATION - lD' -t;). h::cL bl-<)~ 
I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and imprisonment. 

_~~C:t~ __ I?~~~ _____ _ 
NAME SIGNATURE ~ 

137 ( 
--------------------------
CERTIFICATION OR LICENSE NO. seal 

cERTIFIcATIONByEXEcuTivE-oFFicER-oRmiliLuljlltg~~E9-REi--
~~cn?1(3C. (/Y1~ VJJJ!J!lc..-~ N-AME---------------------- SIGNA TU-RE----~- ----------

_~~~~~~~~~_~~__ _ ___ ~J~:.1_~ __________ _ 
TITLE DATE 

R2-0000391



FonnB 

R2-0000392



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HISIHER AGENT 

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CERTIFICATION 

Name ofPennittee: 216 Paterson Plank Road Cooperating PRP Group 
Name of Facility: 216 Paterson Plank Road Site 
Location: 216 paterson Plank Road. Carlstadt Boro. Bergen County 
NJPDES Number: 

LAND SURVEYOR'S CERTIFICATION 

Well Pennit Number (As assigned by NJDEP's Bureau of Water 
Allocation): 

This number must be permanently affixed to the well casing. 
Datum NAD 1927 
Longitude (one-tenth ofa second): 
Latitude (one-tenth ofa second): 
Elevation of Top of Casing (cap oft) (one-hundreth ofa foot): 
Owners Well Number (As shown on application or plans): 

BENCHMARK
GEOGRAPHIC POSITION -

JlA TE OF SURVEY -
) 

AUTHENTICATION 

G.P.S. NETWORK 

9/23/96 

26-44015 

West 
North 
WC= 5.35 
MW-SR 

ELEVATION -

40°49'20.79" 
lIe = 5.11 /GRD = 5.35 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this document and 
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe 
the submitted information is true, accurate and complete. I am aware that there are significant penalties for submitting false 
information including the possibility of fine and imprisonment. 

Paul J. Emilius, Jr. 
PROFESSIONAL LAND SURVEYOR'S NAME 

(please print or type) 

New Jersey P.L.S. License No. 37186 
PROFESSIONAL LAND SURVEYOR'S LICENSE # 

SEAL 

The Department reserves the right in cases of violation of permit specified ground water limits or Ground Water Quality Standards 
("T T A.C. 7:9-6.1 ~.) to require that wells be resurveyed to an accuracy of one-hundredth of a second latitude and longitude. 

!shall not be considered to be a major modification of the NJ.P.D.E.S. permit. 

fOJInob.doc 

R2-0000393



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR mSIHER AGENT 

~ROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCA nON CERTIFICATION , 

Name of Permittee: 216 Paterson Plank Road Cooperating PRP Group 
Name of Facility: 216 Paterson Plank Road Site 
Location: 216 Paterson Plank Road. Carlstadt Boro. Bergen County 
NJPDES Number: 

LAND SURVEYOR'S CERTIFICATION 

Well Permit Number (As assigned by NJDEP's Bureau of Water 
Allocation): 

This number must be permanently affixed to the well casing. 
Datum NAD 1927 
Longitude (one-tenth of a second): 
Latitude (one-tenth ofa second): 
Elevation of Top of Casing (cap oft) (one-hundreth ofa foot): 
Owners Well Number (As shown on application or plans): 

BENCHMARK- G.P.S. NETWORK 
GEOGRAPHIC POSITION -

P ATE OF SURVEY -. ) 

AUTHENTICATION 

9/23/96 

26-44013 

West 
North 
WC = 7.49 
MW-I0D 

ELEVATION -

40°49'21.82" 
IIC = 7.09 /GRD = 7.49 

I certify under penalty of law that I have personally examined and am familiar with the infonnation submitted in this document and 
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe 
the submitted information is true, accurate and complete. I am aware that. there are significant penalties for submitting false 
infonnation including the possibility offine and imprisonment. 

Paul J. Emilius, Jr. 
PROFESSIONAL LAND SURVEYOR'S NAME 

(please print or type) 

New Jersey P.L.S. License No. 37186 
PROFESSIONAL LAND SURVEYOR'S LICENSE # 

SEAL 

The Department reserves the right in cases of violation of permit specified ground water limits or Ground Water Quality Standards 
r- T 

T A.C. 7:9-6.1 ~.) to require that wells be resurveyed to an accuracy of one-hundredth of a second latitude and longitude. 
. Ishall not be considered to be a major modification of the NJ.P.D.E.S. permit. 

form-b.doc 

R2-0000394



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HISIHER AGENT 

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CERTIFICATION 

Name of Permittee: 216 Paterson Plank Road Cooperating PRP Group . 
Name of Facility: 216 Paterson Plank Road Site 
Location: 216 Paterson Plank Road, Carlstadt Boro, Bergen County 
NJPDES Number: 

LAND SURVEYOR'S CERTIFICATION 

Well Permit Number (As assigned by NJDEP's Bureau of Water 
Allocation): 

This number must be permanently affixed to the well casing. 
Datum NAD 1927 
Longitude (one-tenth of a second): 
Latitude (one-tenth of a second): 
Elevation of Top of Casing (cap oft) (one-hundreth ofa foot): 
Owners Well Number (As shown on application or plans): 

BENCHMARK
GEOGRAPHIC POSITION -

DA TE OF SURVEY -

I 
.tHENTICA TION 

G.P.S. NETWORK 

9/23/96 

West 
North 

26-44014 

WC = 7.48 
MW-lOR 

ELEVATION -

IIC = 7.01 /GRD = 7.48 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this document and 
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe 
the submitted information is true, accurate and complete. I am aware that there are significant penalties for submitting false 
information inel . g the possibility of fine and imprisonment. 

Paul J. Emili s, Jr. 
PROFESSIONAL LAND SURVEYOR'S NAME 

(please print or type) 

New Jersey P.L.S. License No. 37186 
PROFESSIONAL LAND SURVEYOR'S LICENSE # 

SEAL 

The Department reserves the right in cases of violation of permit specified ground water limits or Ground Water Quality Standards 
(NJ.A.c. 7:9-6.1 ~.) to require that wells be resurveyed to an accuracy of one-hundredth of a second latitude and longitude. 
~ ,shall not be considered to be a major modification of the NJ.P.D.E.S. permit. 

form-b.doc 

R2-0000395



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HISIHER AGENT 

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CERTIFICATION 

Name of Permittee: 216 Paterson Plank Road Cooperating PRP Group 
Name of Facility: 216 Paterson Plank Road Site 
Location: 216 Paterson Plank Road. Carlstadt Boro. Bergen County 
NJPDES Number: 

LAND SURVEYOR'S CERTIFICATION 

Well Pennit Number (As assigned by NJDEP's Bureau of Water 
Allocation): 

This number must be permanently affixed to the well casing. 
Datum NAD 1927 
Longitude (one-tenth ofa second): 
Latitude (one-tenth of a second): 
Elevation of Top of Casing (cap off) (one-hundreth ofa foot): 
Owners Well Number (As shown on application or plans): 

BENCHMARK
GEOGRAPHIC POSITION -

~ , TE OF SURVEY -
) 

AUTHENTICATION 

G.P.S. NETWORK 

9/19/96 

26-44020 

West 74°04'23.26" 
North 40°49'25.17" 
WC = 6.41 IIC = 8" 6.25 IC 4"=6.19 
MW-llR 

ELEVATION -

GRD=6.41 

I certify under penahy of law that I have personally examined and am familiar with the information submitted in this document and 
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe 
the submitted information is true, accurate and complete. I am aware that there are significant penalties for submitting false 
infonnation including the possibility of fine and imprisonment. 

Paul J. Emilius, Jr. 
PROFESSIONAL LAND SURVEYOR'S NAME 

(please print or type) 

New Jersey P.L.S. License No. 37186 
PROFESSIONAL LAND SURVEYOR'S LICENSE # 

SEAL 

The Department reserves the right in cases of violation ofpennit specified ground water limits or Ground Water Quality Standards 
~ l.A.C. 7:9-6.1 ~.) to require that wells be resurveyed to an accuracy of one-hundredth of a second latitude and longitude. 

,,1 shall not be considered to be a major modification of the N.J.P.D.E.S. pennit. . 

form-b.doc 

R2-0000396



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HISIHER AGENT 

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CERTIFICATION 
I 

Name of Permittee: 216 Paterson Plank Road Cooperating PRP Group 
Name of Facility: 216 Paterson Plank Road Site 
Location: 216 Paterson Plank Road, Carlstadt Boro, Bergen County 
NJPDES Number: 

LAND SURVEYOR'S CERTIFICATION 

Well Permit Number (As assigned by NJDEP's Bureau of Water 
Allocation): 

This number must be permanently affixed to the well casing. 
DatumNAD 1927 
Longitude (one-tenth ofa second): 
Latitude (one-tenth ofa second): 
Elevation of Top of Casing (cap off) (one-hundreth ofa foot): 
Owners Well Number (As shown on application or plans): 

BENCHMARK
GEOGRAPHIC POSITION -

PATE OF SURVEY -. ) 

AUTHENTICATION 

G.P.S. NETWORK 

9/19/96 

26-44016 

West 
North 
WC 2.45 IIC8" = 
MW-14D 

ELEVATION -

40°49'27.27" 
2.38 IC 4"= 2.19 GRD=2.45 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this document an 
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believ 
the submitted information is true, accurate and complete. I am aware that there are significant penalties for submitting fals 
information including the possibility of fine and imprisonment. 

Paul J. Emilius, Jr. 
PROFESSIONAL LAND SURVEYOR'S NAME 

(Please print or type) 

New Jersey P.L.S. License No. 37186 
PROFESSIONAL LAND SURVEYOR'S LICENSE # 

SEAL 

The Department reserves the right in cases of violation of permit specified ground water limits or Ground Water Quality Standard 
r "IA.C. 7:9-6.1 ~.) to require that wells be resurveyed to an accuracy of one-hundredth of a second latitude and longitud 
_ ~ shall not be considered to be a major modification of the NJ.P.D.E.S. permit. 

fonn-b.doc 

R2-0000397



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR mSIHER AGENT 

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CERTIFICATION 

Name ofPennittee: 216 Paterson Plank Road Cooperating PRP Group 
Name of Facility: 216 Paterson Plank Road Site 
Location: 216 Paterson Plank Road. Carlstadt Boro, Bergen County 
NJPDES Number: 

LAND SURVEYOR'S CERTIFICATION 

Well Permit Nuniber (As assigned by NJDEP's Bureau of Water 
Allocation): 

This nwnber must be pennanently affixed to the well casing. 
Datwn NAD 1927 
Longitude (one-tenth ofa second): 
Latitude (one-tenth of a second): 
Elevation of Top of Casing (cap off) (one-hundreth ofa foot): 
Owners Well Nwnber (As shown on application or plans): 

BENCHMARK - G.P.S. NETWORK 
GEOGRAPHIC POSITION -

" t TE OF SURVEY - 9/19/96 

AUTHENTICATION 

26-44017 

West 
North 
WC = 2.37 
MW-14R 

ELEVATION-

40°49'27.23" 
IIC = 2.22 /GRD = 2.37 

I certify under penalty of law that I have personally examined and am familiar with the infonnation submitted in this docwnent and 
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the infonnation, I believe 
the submitted infonnation is true, accurate and complete. I am aware that there are significant penalties for submitting false 
infonnation inclu . possibility of fine and imprisonment. 

Paul J. Emilius, Jr. 
PROFESSIONAL LAND SURVEYOR'S NAME 

(please print or type) 

New Jersey P.L.S. License No. 37186 
PROFESSIONAL LAND SURVEYOR'S LICENSE # 

SEAL 

The Department reserves the right in cases of violation of permit specified ground water limits or Ground Water Quality Standards 
,.. T A.C. 7:9-6.1 ~.) to require that wells be resurveyed to an accuracy of one-hundredth of a second latitude and longitude. 

,Ishall not be considered to be a major modification of the N.J.P.D.E.S. permit. 

form-b.doc 

R2-0000398



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HISIHER AGENT 

~ROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CERTIFICATION 
I 

Name of Permittee: 216 Paterson Plank Road Cooperating PRP Group 
Name of Facility: 216 Paterson Plank Road Site 
Location: 216 Paterson Plank Road, Carlstadt Bora, Bergen County 
NJPDES Number: 

LAND SURVEYOR'S CERTIFICATION 

Well Pennit Number (As assigned by NJDEP's Bureau of Water 
Allocation): 

This number must be pennanently affixed to the well casing. 
Datum NAD 1927 
Longitude (one-tenth ofa second): 
Latitude (one-tenth ofa second): 
Elevation of Top of Casing (cap off) (one-hundreth ofa foot): 
Owners Well Number (As shown on application or plans): 

BENCHMARK - G.P.S. NETWORK 
GEOGRAPHIC POSITION -

DATE OF SURVEY -- ) 

AUTHENTICATION 

9/23/96 

26-44012 

West 
North 
WC= 9.68 
MW-15D 

ELEVATION -

40°49'26.33" 
IIC = 9.47 /GRD = 9.68 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this document and 
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe 
the submitted infonnation is true, accurate and complete. I am aware that there are significant penalties for submitting false 
infonnation' uding the possibility of fine and imprisonment. 

Paul J. Emilius, Jr. 
PROFESSIONAL LAND SURVEYOR'S NAME 

(please print or type) 

New Jersey P.L.S. License No. 37186 
PROFESSIONAL LAND SURVEYOR'S LICENSE # 

SEAL 

The Department reserves the right in cases of violation of permit specified ground water limits or Ground Water Quality Standards 
(l'T T A..c. 7:9-6.1 ~.) to require that wells be resurveyed to an accuracy of one-hundredth of a second latitude and longitude. 
. 3hall not be considered to be a major modification of the N.J.P.D.E.S. permit. 

forrn-b.doc 

R2-0000399



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HISIHER AGENT 

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CERTIFICATION 

Name of Permittee: 216 Paterson Plank Road Cooperating PRP Group 
Name of Facility: 216 Paterson Plank Road Site 
Location: 216 Paterson Plank Road. Carlstadt Boro, Bergen County 
NJPDES Number: 

LAND SURVEYOR'S CERTIFICATION 

Well Permit Number (As assigned by NJDEP's Bureau of Water 
Allocation): 

This number must be permanently affixed to the well casing. 
Datum NAD 1927 
Longitude (one-tenth ofa second): 
Latitude (one-tenth ofa second): 
Elevation of Top of Casing (cap oft) (one-hundreth of a foot): 
Owners Well Number (As shown on application or plans): 

BENCHMARK- G.P.S. NETWORK 
GEOGRAPIDC POSITION -

n. 4. TE OF SURVEY _ 
I 

AUTHENTICATION 

9/19/96 

26-44021 

West 
40°49'28.71 " North 

WC= 7.58 
MW-16D 

IIC = 8" 7.50 IC 4"=6.59 

ELEVATION-

GRO=7.25 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this document and 
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe 
the submitted infonnation is true, accurate and complete. I am aware that there are significant penalties for submitting false 
information including the possibility of fine and imprisonment. 

Paul J. Emilius, Jr. 
PROFESSIONAL LAND SURVEYOR'S NAME 

(please print or type) 

New Jersey P.L.S. License No. 37186 
PROFESSIONAL LAND SURVEYOR'S LICENSE # 

SEAL 

The Department reserves the right in cases of violation of permit specified ground water limits or Ground Water Quality Standards 
~ . l.A.C. 7:9-6.1 ~.) to require that wells be resurveyed to an accuracy of one-hundredth of a second latitude and longitude. 

j shall not be considered to be a major modification of the N.J.P.D.E.S. permit. 

foun-b.doc 

R2-0000400



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HISIHER AGENT 

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CERTIFICATION 

Name ofPe~mittee: 216 Paterson Plank Road Cooperating PRP Group 
Name of Facility: 216 Paterson Plank Road Site 
Location: 216 Paterson Plank Road, Carlstadt Bora, Bergen County 
NJPDES Number: 

LAND SURVEYOR'S CERTIFICATION 

Well Pennit Number (As assigned by NJDEP's Bureau of Water 
Allocation): 

This number must be permanently affixed to the well casing. 
Datum N AD 1927 
Longitude (one-tenth of a second): 
Latitude (one-tenth of a second): 
Elevation of Top of Casing (cap oft) (one-hundreth ofa foot): 
Owners Well Number (As shown on application or plans): 

BENCHMARK
GEOGRAPHIC POSITION -

DA TE OF SURVEY -

A~ ... IHENTICATION 

G.P.S. NETWORK 

9/23/96 

West 
North 

26-44018 

WC= 5.05 
MW-17D 

ELEVATION -

IIC = 4.75 /GRD = 5.05 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this document and 
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe 
the submitted information is true, accurate and complete. I am aware that there are significant penalties for submitting false 
information including the possibility of fine and imprisonment. 

P 

Paul J. Emilius, Jr. 
PROFESSIONAL LAND SURVEYOR'S NAME 

(Please print or type) 

New Jersey P.L.S. License No. 37186 
PROFESSIONAL LAND SURVEYOR'S LICENSE # 

SEAL 

The Department reserves the right in cases of violation of permit specified ground water limits or Ground Water Quality Standards 
(NJ.A.c. 7:9-6.1 ~.) to require that wells be resurveyed to an accuracy of one-hundredth of a second latitude and longitude. 
, ;hall not be considered to be a major modification of the NJ.P.D.E.S. pennit. 

form-b.doc 
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THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HISIHER AGENT 

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CERTIFICATION 

Name of Permittee: 216 Paterson Plank Road Cooperating PRP Group 
Name of Facility: 216 Paterson Plank Road Site 
Location: 216 Paterson Plank Road, Carlstadt Boro, Bergen County 
NJPDES Number: 

LAND SURVEYOR'S CERTIFICATION 

Well Pennit Number (As assigned by NJDEP's Bureau of Water 
Allocation): 

This number must be permanently affixed to the well casing. 
Datum NAD 1927 
Longitude (one-tenth ofa second): 
Latitude (one-tenth ofa second): 
Elevation of Top of Casing (cap oft) (one-hundreth of a foot): 
Owners Well Number (As shown on application or plans): 

BENCHMARK
GEOGRAPHIC POSITION -

DA TE OF SURVEY -
) 

AUTHENTICA TION 

G.P.S. NETWORK 

9/23/96 

26-44019 

West 
North 
WC= 5.23 
MW-18D 

ELEVATION -

40°49'20.86" 
IIC = 4.51 /GRD = 5.23 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this document and 
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe 
the submitted information is true, accurate and complete. I am aware that there are significant penalties for submitting false 
information including the possibility of fine and imprisonment. 

Paul J. Emilius, Jr. 
PROFESSIONAL LAND SURVEYOR'S NAME 

(Please print or type) 

New Jersey P.L.S. License No. 37186 
PROFESSIONAL LAND SURVEYOR'S LICENSE # 

SEAL 

The Department reserves the right in cases of violation of permit specified ground water limits or Ground Water Quality Standards 
(M T.A.C. 7:9-6.1 et seq.) to require that wells be resurveyed to an accuracy of one-hundredth of a second latitude and longitude. 

shall not be considered to be a major modification of the NJ.P.D.E.S. permit. 

fonn-b.doc 

R2-0000402



APPENDIXC 

Well Development Forms 

R2-0000403



'WGolder 
~ :Associates 

WELL DEVELOPMENT FIELD RECORD 
I 

JOB NAME 

/1. E /5n~r DEVELOPED BY . 
STARTED DEVEL 7/ 7, 04 a.. 0 I I '-15 '2 

DA E TIME 

. W.L BEFOREDEVEL LJ,50 17/3D I f'3 5 t.{ 
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. q 3, 0 

STANDING WATER COLUMN (FT.) <j5 8' ,5 
SCREEN LENGTH I 0, 0 .f i!~ t 

JOB NO. Q'l3-6222 WELL NO. 1-1/"..1-6 R 

DATE OF INSTALL SHEET I OF , 

COMPLETED DEVEL 7! '10/ q (. I 1605 -
i 'DATE TIME 

AFTERDEVEL I I 
DEPTH DATE TIME 

AFTERDEVEL 

STANDING WELL VOLUME 

DRILLING WATER LOSS 

WELL DIA. (In) '2. 0 

I 5,0 gal. 

o ~C< I gal. 

VOLUME FIELD PARAMETERS 1\J(b,'J, ,ty 
DATEfTlME REMOVED SPEC.COND. TEMP. pH ( tv TV) REMARKS 

(GALS) (umhos/cm) <¢,) (s.u.) OTHER 

;2-3_0-'1'- 1/500 T",t,·,,/ R(IIJih '3:2.'8 65.7 /1.3& 5'i,5 eeo 11'\ 0 uf'lpjrtlr ~ 2.0 C1 p,.., 

" /51D 30aal -::UqO 0s,b 10.04 \ 0.9 water ~~(>1vDle C)t'''-:-
I' /530 t..l S~ ... I ')..'2.5'0 ~ 2.'t ID. ( 4 '2 3. 10 1\ II II 

/I 1'53 'if t.O~o. , ;1. '2 GO b 3. 7 '1.43 /5,3 II \I I, 

II 16DO J OS qa.1 J.. "'3)s 0 ~'3.0 q./~ I q.S 'I II \ , 
v 

I 

, 

: 

/OS c TOTAL VOLUME REMOVED (gaL) 

NOTES: 

R2-0000404



. !#>'Golder 
~ Associates 

WELL DEVELOPMENT FIELD RECORD 
I 

JOB NAME SC (' Cv~ -\ ... )\- JOB NO. 9~3·b2iL WELL NO. {fIw-/OJ; 

.' DEVELOPED BY S. (1\ ;+c....k,l . ~~~~~-----------
DATE OF INSTALL. SHEET _I_OF L 

STARTED DEVEL 81 ;))}q&, I 09'-/0 
r DATE TIME 

COMPLETED DEVEL ~h(" /% I If')'i 
I DATE TIME 

AFTER DEVEL. IO.os- I Hk~/fI.., 0710 
DEPTH DATE TIME 

W.L BEFORE DEVEL. +0-'1' I r:/u)rr.1 012u 
DEPTH DAtE TIME 

WELL DEPTH: BEFORE DEVEL. 11, ~ e-r AFTER DEVEL 'I:?, 0 ~fWELL DIA. (In) 1./. 0 
STANDING WELL VOLUME ~ 1 gal. 

DRILUNG WATER LOSS 0 gal. 

STANDING WATER COLUMN (FT.) 1-/1. { 
--,,-.!..:...:...,;"-----

SCREEN LENGTH • 5'. Q fwr 

VOLUME FIELD PARAMETERS 
DATEfTlME REMOVED SPEC. CONDo TEMP. pH Tur6;.>JI REMARKS 

(GALS) (umhos/cm) ~ (s.u.) OJtlJR 

I Un N(" J(j9'1 u ·S·Jrk c ,H S J rj" bl.~~ .{..,. 
, \ i ~ (h.1 ~.rk.J 

Oq~-( '?u,..r £All c. ... ~~ 'd" S ... 6~lr".h 

~'" r ~ "'~-<'" S<.J.~". 

o1~~ ~3 VI,l! Q"~d {-" (t.."r OC'fflJ.l>S (\,IJ 
+-1 ~4 e-. '-Ii t<."<-<" ) 

lIo,=- !;ttll (1:.\..001\.,) o~ It 2.~ t<vt-
) 1109 Jl'l i) ~!>.~ 10, fa &:{~ il>tl.... p".,.(>,. r; I 'il M 

I J Il- ;)fo ~\~,) 80.1 1\.1.:> D4 .J( ... t. I/_q-L'l .. ,(" ) - ae.- ~ (e~).~ ~ bid"'''' 
III", v.~11 Pv~t) +,) Ill4' Jro/I'll J\ 

I?d SJr\. v<ul .... d·~ ~JI"1< hI ..... "" 
.' {..r C (I" .. ".At,- Pu,..P v..t.1l "-./1,' 

'3 ., (~...,. • ~,~ (... \(, S ... r1t.J tll"'~' 
St.vc( ... l 4- ....... ~ +» el/.( tlt.v .. \-" ,'-" L 
(,...,Il "1~ll ,'", I- 0.1 'iPm 

/6.~ ~ I3l1.1'1 (J."""P.", .... t- 0. ~ ""';0., 
/& 02- ~",.{ fi7v 8'~.f' 'l Cfb> '3!>"o .s \w. tlv ~J,6,J 

}Io" b 'J1,f IOIi) 8/.~ q8D ~;l.I " " , 
--,V /IoOj Jt'.c "go f~.:!> 10.3:>' ny ,. 'I . 

.. TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000405



B"Golder 
~ :Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME 

• DEYELOPED BY .... ). (l\, tc k ,I 
STARTED DEVEL. q )22.. T 10 '0 'flo 

DATE TIME 

W.L BEFORE DEVEL. , , 

DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) ____ _ 

SCREEN LENGTH 

JOB NO. 9'13.f.o22.L WELL NO. 

DATE OF INSTALL. SHEET ---
COMPLETED DEVEL. _____ , ___ _ 

DATE TIME 

AFTER DEVEL. " 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In), ___ _ 

STANDING WELL VOLUME 

DRILLING WATER LOSS 

_ ______ gal. 

_______ gal. 

VOLUME FIELD PARAMETERS 
DATEITIME REMOVED SPEC. CONDo TEMP. pH Tur6;),v REMARKS 

(GALS) (umhos/cm) ~ (s.u.) °J~tER I II.. v 
? /;uJn / J~ J 0 ~~..) N1v 'K3.9 jC>.77 N~r- (/6..JJ y 

Il./L )';~P ('\ok '0.').)( 

I fll'3 ,)~. 0 I q"1;) '-(fo. ,( 1091 0<-1 
/41{, \I Y. ~,. ;1/.2.i) ~O'. 0 doft /31... 
1t..1.L 3CJ. ::S rJ-IJJ 'Ie,. ., 11.10 13":J"- C/Ij.;J'I 
Ib1.\~ 3/.0 .)1" .) 11.2 11,1] 1'// UOIILL 
/(;,2.'1 32.0 - q 1,2- 11.1 f' N2 ( /ovJ 

) I~~u S+·t~) ·P .... ""'."1 
V /1.-1 ,::, lot., ~l*.r M.II. </;'0/ b9" 

I . ~ - r( ..... ~~.J O.;f" ,,( ~C!J,...,.,..t-

>1 I.B /rio / OW{ ,()~., ooJ'fl, .( weI' .'/l.~ '61< 
1) a~A. -+, I-J,-I<I 11.2.' 61< 

0?14 S"'~)C. w..11 (,....It SJrJ<' 6/od," ~r 
L~''''J~ 

O&l,.f :'P,o (J",...,." e. 6.2. e,I',.... 
(')gl~' ().2.. ;;;>11'0 7t.,s II. J~ ~I-l 

6?)? 0("" :2.27 U "'JIv,.9 Il.s, J~o.J. C/b..rJ), 
(')1.~y .0. b I'{ J..~ 1K..~ 11.11- (Ply ~r~.) ,.C~jJ.,,~-'-xt"";1\ 
oKLfY Lj,,, IS:{D 11.l.- /O,r:;t{ ;0;' .l- Ivr" ,) . I' 

, , 
~ TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000406



I ~lGolder 
Eg Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME Sef (u,,.-1J i-... J 1-. 
• DEVELOPED BY <"') • i!J. I h )'{../ 

STARTED DEVEL. _Y'-I7L-?_L.L../':""; 99Ib~_I----"O:::...f'--'</'-'..;'--__ 
DATE TIME 

W.L. BEFORE DEVEL. I I 
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) ____ _ 

SCREEN LENGTH 

JOB NO. WELL NO. 

DATE OF INSTALL. SHEET ---
COMPLETED DEVEL. ____ ~/'--__ _ 

DATE TIME 

AFTER DEVEL. I I 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In) 
'-----

STANDING WELL VOLUME 

DRILLING WATER LOSS 

_______ gal. 

gal. -------

VOLUME FIELD PARAMETERS 
Ivr~;JJt DATEITlME REMOVED SPEC. CONDo TEMP. pH REMARKS 

(GALS) (umhos/cm) ?5c- (s.u.) °m5R 

'§h~ rc. /60:;? (".b /~3u f"o. L jD.?O 7r~ ?:;r6.J. (c ))'J~ 6(""<....,, 
\ 01c.>Y 8.10 /1({ () )lO.1 /0,8',)' ;./f) .1 .( 

" ~ tY /0.10 ,qq ;) ~C>.7 /tJ.fJ9 3&.1-

o 9 ~)? 1-1. 10 ;)J'80 83. ~ I/."o I 1\.1--1 c[bv)y 

(J'j'/D Pvrl' off· SVrk (...(11 ""·f(.. 
$,JIJL (3/H'" +,r /~ ,.,..,,~kl 

/012. ~ •. " ()..JM', .~ Q 0. "2 . ,){,,,, 

) JO{3 l't~l .2.2b 0 87. ~ lo.9L. ~'S('4 
JD-{? J~.¥ 177"2> 8'·{ /6.'77 IO~7 1'vrJ,) . (cJJ.)J. .bed""" 
/0';« 11.0 l1~o K7.{· /D.1.) 9(' () 
11 0 '"1 Ig.~ I~~o n·1 /d.9/ '7'19 NrJ . .) . (cjJ:~1, be" ..... " 
'II~ (}c:J.{" .' 

PL "." r.Je c:J. y~' A-

111'1 .?l.o I~/\) r?8·3 /().n. q~'1 

/II":{ ';) 1.--1 I~ri) n·~ / 0 ."8'1 f3fl (ul~') . re.J~·)J, ~ r~ .... " 
111/ 0?2.0 I'~o ~~. 6· ;C>. ~u - Pu",' SL \ 6+f - W~I, {\t.v Jryl 

13'31 'l~. P .. n .... P I "Ii (f) ("). ~ iff"., 

J3> -{ 22.-r 2.22.w cry.) /0.73 &7v "7Zui>-) - ("c..l),.~... l-. r t ..... r. 

13,/;:, .{)~u If{"~ K"s.;) 10. be; 3~ Jh'llltit pd.) , 

V /1'1) 2'0./ ,1foo g:{, fc /O.1.J 2)8 
.., TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

l 

R2-0000407



B'Golder 
=g Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME SC f C 'vis -K-J r JOB NO . CN3-~22~ WELL NO. I!J ~. JoY 
• DEVELOPED BY ..s. (r\ / ~cJ~J! DATE OF INSTALl. SHEET !:L OF 3 . 

STARTED DEVEl. g;b.2.L'lb / 6 !t·il. COMPLETED DEVEl. / 
DATE TIME DATE TIME 

W.l. BEFORE DEVEl. / / AFTER DEVEl. / / 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. AFTER DEVEl. WELL DIA. (In) 

STANDING WATER COLUMN (FT.) STANDING WELL VOLUME gal. 

SCREEN LENGTH 
. 

DRIUING WATER LOSS gal. 

VOLUME FIELD PARAMETERS 
~r~iJJt DATE/TIME REMOVED SPEC. CONDo TEMP. pH REMARKS 

I 
(GALS) (umhoslcm) ~ (s.u.) 0)Jt5R 

?:/)3jf~ J&I~ ;;)'{. u :)6 '/0 ~~ .J::, /u·"8K J7~ Clou)" 
13~fy :)<, () .133 i) 'f3 " /0.9(" 110 /I 
/3 :) I ~ . .:i" ~'I/O c['>. 7 /a '!~ I:lL II 

3 ~. -(' ~" .S" :;J·rI,O 'H l{ }I.() 1 13)? 'I 
V tiD;) 3s.0 ~LlrI' sJ,..~f. 0(1 . [.n;i (1~(~r 

~I}U!; 
¥/14/cn Jo?rr Ta-\-\ 'J)e.el J.. , ( (",d{ ~il.'i>J' t Iss 

) 
Doftl~ W \4v 8. 3c)" b.1.~ 

~s:j ..5J')C (..,.,1' v.1i~ SJ'I, 01 0 • ~ 
.- ~,. I,:, I"'·.r~k) , 

or'/« '&~." J,J~/.", P (J. o.j 1("" 

~q<I,/ D, " I?·,o/i:> 7'!J . "'iI IX' "'Ir Vc..N -/~r~.) . r<.)).')~ hrc<_-· 

O'fl./7 pvt'-il.,., (<ok 6.1, <'P~ 
()j,/'P r9,o I.l. S"o 73.-/ J/..::.u 3...,1 ~,u·!:,.)· (cJJ.J~ i, <() ......... 

09:0- 3 ,').. /7,'7,) 77 ,-. II.n) Jr;~ T.J,/)· ) 

OTn </.'" Nc,iJ li'0.(" 1/, 3~ /~'1 1/ 

/O(;)r (p,~ l'ftD 'f. J.. -/ II.Y 17? II 

/ 1013 q.O I~f" 3] ..... //.-0 3/1:) .sJ.Ldty ~Jrl,.), (<..')l.)\ J)(~ ... " 
V /01.1 13.0 170v l?3,~ II,SI :/i1 .. TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: !' 

R2-0000408



I YJ"Gold~r 
~ :AssoCIates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME JOB NO. 
1,;, (2.2) 
.~ '0 WELL NO. f')l'J ·/o:D 

, DEVELOPED BY DATE OF INSTALL. SHEET r OF ~ .)-.s . (Yl,tc.kl{ 

STARTED DEVEL. 9/21./710 I r:.> .; COMPLETED DEVEL. I 
DATE TIME DATE TIME 

W.L BEFORE DEVEL. I I AFTER DEVEL. I I 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. AFTER DEVEL. WELL DIA. (In) 

STANDING WATER COLUMN (FT.) _____ _ STANDING WELL VOLUME gal. 

SCREEN LENGTH DRILLING WATER LOSS gal. 

VOLUME FIELD PARAMETERS 
~(l:,J .\y DATEITIME REMOVED SPEC. CONDo TEMP. pH REMARKS 

(GALS) (umhos/cm) r{e)r- (s.u.) 0,mER '..J 
~hd'i£. j /oyv /7,0 lOoC) ('{{::, I \.~2- K' C lC>,Jj" 

)o::>'{ ~;' {g.S- i'8l.D '(~.I JI.~s Iq I, 

jD{O ;?<!:l.\) /Toe t{;. "7 Ii.'<. -/ (3--1 II 

/0-;)- .)0. f.- 91.101' sA.1 cA:t.. "'Vi r. p" drrncl 

)'51?- D~<,,, f'url'''1 @ O.~ 'it",..,.. 

I :>,~ J).;:) /7'{7> ~7 .... 11.2'1 133 It,, J" 

I'il{' ,n ~ 1"l:J'2~ -n·7 II. >," I" Go, " 
I 1-;1/ ':;:J.v' Hoe 71., II.~ b t 7 II 

IJ"2;:, ~-i,( 1'f7';l ?e:. i;;. 11.3, I::. 71::> " 
('$22. .. :J {",!S" In.';) 'R 2..'1 11.'1"0 "'-I ,. 
10) ;;"{, 0 IS70 P( lid'" (t,"O II 

I ",J'" C))'( . tl Ir~o \"~ . .l- .'1'\. <} L/ ~2. Col (.....,-
10"1 ~,. a In'v ~ 3.0/ /1.-1, 00 C/.J '-I" 

101 3C!l.o /";7i:J (~,3 11.'/3 ;)'./.. rlLL/ 
I{~~ :3 I ~i) I '{ ':> () '! "" . II. -j'?, .ss Lle ... ,r 

V In-I '1/0\' 

, 
.. 

.. TOTAL VOLUME REMOVED (gal.) 9'1. V 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000409



B"Gold~ 
i I€ AssoCIates 

WELL DEVELOPMENT FIELD RECORD 
I 
JOB NAME 

• DEY ELOPED BY S. f./\ .\-ckd 
STARTED DEVEL. ? /:;, /9' 1 0 10 ~ 

i DATE TIME 

W.LBEFOREDEVEL. 7.~::;- I a/~1Jrt"" 61.'-Is
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. b~. b I 
STANDING WATER COLUMN (FT.) ----'5:....:~:....;,.;...L.y_f __ 

SCREEN LENGTH • /0 I 

--~-------------

JOB NO. q~~- (p 2.)1- WELL NO. /'fIw -/0 f( 

DATE OF INSTALL. SHEET L OF l 
COMPLETED DEVEL. g k~ /'76 1 / S 3"b 

DATE TIME 

AFTER DEVEL. fo,~o 1 ~ l~bbl 0731 
i 

DEPTH DATE TIME 

AFTERDEVEL WELL DIA. (In) 9. 0 &.'\) 
STANDING WELL VOLUME 3"il. D gal. 

DRILLING WATER LOSS ~O!J gal. 

VOLUME FIELD PARAMETERS 1url.;JJj DATEITIME REMOVED SPEC. CONDo T~ pH REMARKS 

I 
(GALS) (umhos/cm) ( f (s.u.) O,m~R 

~h7)fb /070:;- 'B"J .. I\ 1',; ""'p .... .P I. U 5//'\ 

\ o'7rJ "') .J.t; !i9u ~7. "7 1.9 j) InA<Sc,L J rlV iJ,i. J. f-.JJ. I h.b rtJ_ro 

pu",", ,II.. t _011 ~ ... .J.-

f,... "'"""" Silo\-
0'jJQ I~, """ 0"" - (,rP •• Q. ().'15( ..... 

o 1/ ~" ,5'.::- 110 7/.1 "t. \'t' O-A-~,l o/vv+,J,6.,,- (d~. J., 6n 

J~q~ 'i I~ 0 :::j/O 23.-L <:t.O iJ .33'1 \'11 " 
OCj:rr.. 3"/. ,) ~7::J 7/.1 t..W Y'Ic.> It 1/ 

/oo~ p, "'P .... r-.dt. (l J..K. ~~ 
II~ <j 1"-'1 (,,:lu 7). ."/ 7f~1 30s oS hflo, +1" f""b, J 
Il~~ .PVf>,{'." r"~ <! 1.0.J(;or-, 

11-1 -:' _Cl.13 h~o 7'12 .··~,OO /~I (la(.l~'1 

I~35 ~, !> 7/i::J 1--1./ '(?o"g 7:l'1 Tu,.!. ~ - (~jJo\ l br.:. ...... ~ 

./02'" f' dlr'.3 bgD 7'/. I f?o .. l ~::5" (.J .. "J", 

12H ~oJ,"P. 1\ r, -I.. I> 1.< <;,""" 

PoJM'." r ... k ,dCc,") +t. 
I. -( Jf,.. (' 150.2., 

/ 13()~ 300 Co~u 72.1.. ff.o-/ Sb c...1<:..'¥ ; 

\1 I?, "']'_ ~.;L o· 7o!lu 7/. (" 8' . .2.0) 71 C/uvJ", . 

.. TOTAL VOLUME REMOVED (gat) 

NOTES: 

11\ '-1'1 

A·t.... 

R2-0000410



B'Golder 
Eg :Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME Sc.. P C (.,-1.)\-,,)1-
• DEVELOPED BY S. (YI : h k, d 

STARTED DEVEL. '&b7 I r0 1 010 (" 

DATE TIME 

W.L BEFORE DEVEL. -L7.o...::2..:..{," __ ~/~o-/-!t~1f-L/[s,:::..;/~O:....:l!....!1~{_ 
DEPTH DATE r TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) _________ _ 

SCREEN LENGTH 

JOB NO . qy.> -G,222WELL NO. (Y\W -/dtZ 

DATE OF INSTALL. SHEET .2 OF-.S ---
COMPLETED DEVEL. 1 ----------------
AFTER DEVEL. 

DATE 

1 

TIME 

1 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In), _____ _ 

STANDING WELL VOLUME 

DRILLING WATER LOSS 

_____________ gal. 

_____________ gal. 

VOLUME FIELD PARAMETERS 
DATEffIME REMOVED SPEC. CONDo TEMP. pH ~rb;).~j REMARKS 

(GALS) (umhos/cm) ~ (s.u.) °»iSR .< 

I 'i? /11 / Yf.c i 13;)"'i 3X" (0'10 7).1 <g.s 2- 51-I C\(G./ 
./ I-/ov 3"J1f 7/0 73. L ~. 3J i3l... C1C:>JJ 

I{tu J S"o 730 73.7 .f.~1 G:> I Ll~ 
!-;{a 31 c::> 7)0 71..' ~.3 '3 19 ( lc, ..... 
ICoo ") 30D /2:0 '"]d 2. :Kdl 11 1\ 

V II. 61 PUfVlP .5.hJ ~ -~tt 
)?7)?"/rtc., J(\rI~ l'OwH *" ~~kr 1. '/('" ' 

S..,o:!t) (.,../' .f., .!.l I'""I"-~I "- . ~I, 

Grw::' ~~ (v.-t" . 
()'{lSo 11~." -.f..,,..,,, .... , Q 14 -;1',.., 
oli'.1 /,2... :fIfD foe. ).. '1'.1'1 9h. VO't .f..,,~.). rc~) .• h i.Jn·" 
09->/ I~ "0 £'030 (dp. fa _/~.% ';>Ji'~ SI'.\I.JI" ~,b .. J 
a'll! ,;l:r.u (030 (,,'1.1 q Oli' /De c~ 
~q.2.1 37 u {o .;" Co 'I. J Cjo, ~:!> C/~ 
1~J1 130 bllo 7°·1:J 8·53 13·. '- Pu,,""'" (<.k. J. { ".... -CI ('if 

Ib~vl I ~:{" 70 {J 7.1c.3 J!.~l X.o LJtC-J 
1\ 0'-/ ·I~o 73;-, 7).2- !i'.().\~ c:r.o (u....'-,L 

/ III.::> 18~r 7/0 &~.~ 7, r 3 'fIr lOWer .. ) P~,..t' h' k,~ 1..,,.1"/'0,", 
V lI')u ;)O-S 7'30 7'3."1 go./¥ 1\11" 1J\I\I Jo.£ .. TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000411



: B"Golder 
~ :.Associates 

WELL DEVELOPMENT FIELD RECORD 
I 

JOB NAME 

• DEVELOPED BY . 
STARTED DEVEL. I 

--~D~~=E---T~IM-E~-------

W.L BEFORE DEVEL. I I 
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) --------
SCREEN LENGTH 

JOB NO. 

SHEET --- lOF3 DATE OF INSTALL. 

I COMPLETED DEVEL. 
------D-~-E----TIM-E---

AFTER DEVEL. I I 
DEPTH DATE TIME 

AFTER DEVEL. WELL DIA. (In). ____ _ 

STANDING WELL VOLUME 

DRILLING WATER LOSS 

____________ gal. 

________ gal. 

VOLUME FIELD PARAMETERS 
TvrkHt DATEfflME REMOVED SPEC.COND. 

~ 
pH REMARKS 

(GALS) (umhos/cm) r-- (s.u.) ~ER -,,--Tv 
Y/J.'lhb / In~ ;)lco 730 7 2 , c/ !( .l~ Il" CUv 

I 
J'3~{' UJc.11 5 Jr~~~ wI Pv,...p 
1-1 ClL. 3$£ 77.:::> 7'/ Y (7" 'J:> q1~~' r~,b.~. rCJ).~" b «L- '" 
HI~ J7"S ...... 7'0 7'1.)" 7.'1'1 ~32 '" \. ',f'," I ';v,/') 
1'/3 \' 3?u 7~ () 7'1{. 1- 'R,/U ~ (lev 
1'1'1 {' /jDO 7,),0 7S".c, g,l'c J7 rh,/ 
ills -( '70$ 7'1U 7"$ ~ g·V3 3~ CUV 

I /-{/I '-//0 770 7'l? e.23 I f."1 (ltv , 
/::5.21 '-/2..0 7g0 7'1.1 K.2b )2. ( Ir<-./ 

/,2"1 '-I '2 .. /' 780 7).9 8'.Jb L? Ckc.L 
/:nv puNt' JL~ oU-

o' 

, 

.. TOTAL VOLUME REMOVED (gal.) ~OS 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000412



, ~'Golder 
~ :Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME C o-r\kA- - xP JOB NO. 1·(;- ~ 7?l- WELL NO. {Y1 ~\ - II tC 

• DEVELOPED BY S ~IJ W ~ (YI. k k 1/ 

STARTEDDEVEL. ?{rl~ (, I O'i'h 
DATE OF INSTALL. 2 h 11 (" SHEET I OF 3 
COMPLETED DEVEL. ~l i Ff& I 1$"":5';:-

DATE TIME DATE TIME 

W.L BEFORE DEVEL. 6, (, 'II 13 hI~ b I DB] 0 AFTER DEVEL. {g, cJ ( I dIO,,1 IO'S-/ 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 51,0 b I' AFTER DEVEL :)7,U~5\ WELL DIA. (In) 3. ~r 
STANDING WATER COLUMN (FT.) 5'1. '3l.-

SCREEN LENGTH cr, 0 -Gv~ (oPt" BOrG~u I, \ 
STANDING WELL VOLUME _3.:::...:...;~_' ...:;0 ____ gal. 

DRILLING WATER LOSS 5rJ0 gal. 

VOLUME FIELD PARAMETERS 
DATEIT1ME REMOVED SPEC. CONDo TEMP. pH Iv(~; JJ 1 REMARKS 

J 
(GALS) (umhos/cm) (lZ;J (s.u.) OTHJR tJ-r 

8J~ '1(, /(J)'fLJ3 r;d'. ,\ ((.,,).~ I'PO (01.(' lI.b2 ~O.3 "& .. ~ .• (J. d."" C ,0"\, iX.1'I qlrn. 
\I O'8!~ r1 LJ ~~r k7."L ~l.lb 21.~ W".w ~CA ",,.f.., <'-llIv-
I O~S"7 Tn(rC'h ro.Jro4'." (\I( .J.ol '" ;;.'1~ 

t}q()&./ ·41 ~n &7.7 /6. f 1" ~.0 Jg.JvSCl",<' ~l"/ 
cJ911 ~.l 'S'1 ({' ~t,'-I /6.9 ;) ~. 0 
() qao - .. 

--11l(rco" 17","", . .., </.~ L" ~.2.. 
oq.1 tj 1\'9 6'/'0 .G7.7 Id.l (. 7!'L ~)< .. kr ~a~ -.CjtV 
0-13<; loSl 712- h7.{ Id.e, '3 S,n, W<..k ';y:.....(1( ( lH 
6q..JQ 11S~ 7~1 fo7·{ AV3 S', ~) 0.t.J. r SGI. M' t t {,tv 
f)qsl. ~U(c..I' 'v,...f,,,. ("k -lo"''/,'O 0,1.., 
()9~q ;;;;),1 '1~1 (o7.l- 10.27 1\70 UJ4W S4""" Clie-./ 
100 "l .24 I '8:)0 folD ., /Cl.o :!> 'i~ II 
10 I , '301 CfI'1 h~·.) 9.'6 ... / '1,'1 II 

/0 ~ <j 3</1 <fP~ G,I.,p '1.72 t-J, "1 1/ 

/6) 4 'J i { Il~ 0 ~6 ;(. 'l.S~ '? Y 'I 

/o~~ <-j)1 1170 107...-{ '1.,/v 2. i' ,I 

IO~ ~ l.f~ 1 /2.00 6G,L cr.:!> 7 \,~ If 

1100 - S~('~ Fel""''') -\to ft>(l~y {,oto,h+ 1\ -

/I '38 ~." -.iv""""!l~ ~ </,0 -' 'P"", .. ., TOTAL VOLUME REMOVED (gal.) 

R2-0000413



. D1GoIder 
~ :Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME L\-~~l-\- -~cp 
, DEYELOPED BY stlt-.- ~ f'\, k k,d 

STARTED DEVEL. ¥ } p Ii h , o'f '/3 
DATE TIME 

W.LBEFOREDEVEL. S-,~'i / ,KIth}." 0(:,2>0 
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. r;7. 0 b, '> 
STANDING WATER COLUMN (FT.) )"/.3 b 

SCREEN LEN'GTH '9. () hi (a e~""' borG A. /( l 

JOB NO. '1 ~3 -fo22L WELL NO. (tl /.J -II ( 
DATE OF INSTALL. 81, Ifb SHEET 2-OF 3 
COMPLETED DEVEL. g/J/91 'IS'S 2... 

DATE TIME 

AFTER DEVEL 6,(J (' ,g/t/YG' ISS) 
=D.:....;EPT;....H-.....:DA~TE~=-TI~ME::-"'-"'--

AFTER DEVEL §],Dh, 

STANDING WELL VOLUME 

DRILLING WATER LOSS 

WELL DIA. (In) 3 . .s-
52.0 gal. 

S-O() gal. 

VOLUME FIELD PARAMETERS 
DATEfT1ME REMOVED SPEC. CONDo TEMP. pH -r\.}(L,J.~ REMARKS 

(GALS) (umhos/cm) ~ (s.u.) O~ER , 1\ Tv 
<l?/'djq(, /11?<t ~"I I)~O 70.3 '1,5Y d/l (N",1v .5,0..,..(1(, clt<" 

II 'I ~ SL/I 1)5 Q ftJt.O 'f.:'>Y I,~ '1 

IISq SKI 121., 0 fo 1. " q,3~ ';;."0 1/ 

IdO~ &.7\ 1.2) ~} ( ,? 'i 1.30 ~,l '/ 

1.2 \~ loft./ 1310 07.~ ~,;I.s -'~ '1 
IJ ?>'i 7,) I 1!,7 J h j:U. g,IY I~ " 
/)'i~1 7(' I . I~l J (,"F .q '1,13 1.17 " I I)'S'-/ 8' () I '~~u H·-} 9./'0 I.;) I 

/}yo .... , R'II }310 1O"8.l.. 'f,o{' I, b /1 

I~N ~t?1 /'Ilo {,.8.7 ,?,()3 /.'-1 f 

132-1 ~JI Nlo (."( . ~I ~, ~y 1.0 1/ 

13~>'I 'fit I /"/30 fn "I. 'I 8.h (9 'I 
13N --" ~ oS-ke.' 'j.J,."."5. --=k £(>\I'~f ~".Jv 
1 {z,,? I 'B~,. 0<1""/,,,, Q"'\. 1./.0 ~Ph\ 
d-lo '1fo'X I~"t lJ 71..2..· 'f,/L 1,6 (1 \J,v S"I'(IL ell.." 
N~-i) /00 Ii> If)iJ , ~o¥ 'f.C) /,"2- 'I 
)S6.::J je) "'/~ /,/00 (p 1,1i RCfY /. '].... .. 
frIO 1 oj g I~~O fl.u [).9b 1,0 1/ , 

J\'.li:> IIZ'i' N10 ~J.\- . 8,g '1 o.q ,f 

- TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000414



B1Golder 
£E :Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME {Ic'o,b \ ( ) •. - Sc f 
• DEVELOPED BY S-\·\J(,.d 

STARTED DEVEL. _cg-=...J,-",8-L.I ....... 1 k"'-----''-'-''--"-''''-__ _ 

DATE 

W.L. BEFORE DEVEL. ~ I ~ ~ , 
----~~~------
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 57. {J I b J 5 

STANDING WATER COLUMN (FT.) 5/, 3'L 

SCREEN LENGTH 1.0 0 W ()Qe~ ix>rc1<l/t) 

JOB NO. 9~3-~ 22L WELL NO. fYI f.,v - /I r.. 
DATEOFINSTALL. gh 19k SHEET ~OF 3 
COMPLETED DEVEL. ~f?/Y b I / SS L 

DATE TIME 

AFTER DEVEL. if).Cl ( ''iSkfh I IS!:,-I 
DEPTH DATE TIME 

AFTER DEVEL 57.J '£'5 WELL DIA. (In) 3.S-
STANDING WELL VOLUME 

DRILLING WATER LOSS 

--.,;;:32~. PioL..-_______ gal. 

__ ..... :i!...:()~o~ ____ gal. 

VOLUME FIELD PARAMETERS 
DATEfT1ME REMOVED SPEC. CONDo 

~ 
pH Turb.JJ, REMARKS 

J 
(GALS) (umhos/cm) (s.u.) 2~ER 

){jyNb / (1'30 Ilb'( 1~/b 0 JD.{" 8'.q;) O.q {AI"'~ _~~fW"<., GLtv 
,I /:No J.2o ¥ L)su 7" 7 !.~~ 0.9 'I 

I( IS~-u /J-Jr I'I.:::,~ bCU R' .g{, O.~ 'I 

)SS-L 1;;ZS-L. .s-lo~ ()J r-I'." <. . ])~, d 'I't>'<-I-

~",~kj 

\ 
I 

I 

.. TOTAL VOLUME REMOVED (gal.) IJ~b 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000415



"Golder 
~ Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME llils\.d+ . Scf JOB NO. Cf'l3-0'J.l1- WELL NO. IVIlN-J~J]) 
DEYELOPEDBY S. (Y\.\(b.all /1"1. f~i\u" DATE OF INSTALL SHEET I OF 1-\ 
STARTED DEVEL. 7/;'1/9 L I/(JOO COMPLETEDDEVEL 7h./ffo I /tJ)'1-

bATE TIME DATE TIME 

W.L BEFORE DEVEL 1,0 ( '7/J.1hb' 0'12.<> AFTER DEVEL. I I 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 3'1, '8~:/ I WELL OIA. (In) 4. 0 
----- ~~--

AFTERDEVEL 

STANDING WATER COLUtv1N (FT.) ....;3"-7.:....! • ....;~=5 __ _ STANDING WEll VOLUME Cl1,(.,v gal. ..;;..:..-:'-'-=-=-----
SCREEN LENGTH --<./<.....::o'--...L.;k=:t-____ _ DRILLING WATER LOSS _0:::...:.... ~O'--____ gal. 

VOLUME FIELD PARAMETERS ~ 

DATEITlME REMOVED 

/ 
(GALS) 

17}.t, 1110 / C)'1~9 
• /Oo~ d.u 

/O/'i 10 
/~~ -1,-

/o<{!> 

I /C)-/(.. 1~ 
13ofo 

13/0 .5'2.. 
13/,"- $"'4 
I'!JI ~ ::,~r 

13.2 2. 5"''' 
13;'10 57 
/3.28' f"7 • ..;' 
)<Ifr 

\ V Nl.'t 

DEVELOPMENT METHOD: 
/:-\-.\ ~.............. rc. .......... J 

NOTES: 

SPEC.COND. 

~ 
pH 1.J,J.t J . '1 REMARKS 

(umhoslcm) (s.u.) OTHER 
.NT.J 

l13l1.... {J",..,." Q ~ ;/''\(1'-\ 

,2 "!J80 7/.s J2,~ C,cJ9 C.lo J-
'flv,", r"k J~t ".H~ .j." ~ / u'1('" 

S..J'-" u.,.< I' ~.h ~-.J~. $lu.1. 

-t." ~ r".~A·L~ 

Z(J ." (J.n .. ',,,, •• J ... (~~ • f.- ~ ~.~ , 

w..,\ ~u.....tl<-~ 4:>( -I 

~ '" (7""""."",,, C' /." ~'''' 
<2 /;;0'1 ( .. 1"",,- (oJ"" .• r\\<-' of" 
(), '-1l1Pfi"I - .AlO-k aJ~ t ( "';2 

~rI well 0,,11 (Nlv(,,) /() .f<:tA.... 
3;. <I 72.T IJ.2, i:J )09""2 

/o~.., 

J?/oJ 7'.~ 1~.J.v /~f 3 
3/.I..\) 71. t. . /2.2., 10 2 Ch~J ... J • hu (e,).\I, bro .... 

~f3 
6+"(' (J<l .... (i~ ... ,..GJd ",lth.H ~. 

SJrj<. WI (.....i( cS..v;< 6/",1.0{ ~r 
(e.J .. "'( fu..., ....... 1!. ~·O .. ,.~ ",,, 

"" TOTAL VOLUME REMOVED (gaL)· /J.Jt. ~ A{~ * I ~,. CAI.,t 0--1." 

fe.Lo"ucJ ~ ~:t. 

c. ..... ~."wl;.~ ,{ SJbt'\(d'b<, fJ,.,(J +- SV'JL BI.c.11 

R2-0000416



~Golder 
~ 1issociates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME ~Cvb~"'J} - xf 
- DEVELOPED BY'S. fI\ ,kJx-11 I fYI. ,[ }~(\l/ 
STARTED DEVEL 7/2.,lrc I /O~..J 

~.~,~--------------
DATE TIME 

W.L BEFORE DEVEL I I 
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL 3"6 .'3:5 
STANDING WATER COLUMN (FT.) 31.~S 

SCREEN LENGTH /D fy. 

JOB NO. 

DATE OF INSTALL 

COMPLETED DEVEL 

----
----

WELL NO. 

SHEET 

I ----------------
DATE TIME 

AFTER DEVEL I I 
DEPTH DATE TIME 

AFTER DEVEL WELL OIA. (In) '1,() 
STANDING WELL VOLUME Ji.' u 
DRILLING WATER LOSS O.Q 

gal. 

gal. 

VOLUME FIELD PARAMETERS 
DATEITIME REMOVED SPEC.COND. TEMP. pH /vrJ.,IJV REMARKS 

(GALS) (umhos/cm) ~ (s.u.) O~'i-~R 
I I J... v 

~ /}!j/f~ /1(/2~ ,5-8.0 .)"10 t..q.-/ P·.\7 goo 
1'i3b 51.v 2~/D &..q.2 /1.1'1 9),,1 Vt/y -I"".J. (c.)J.'~{ b (C <~" 

!-I'll fo0.0 :JSS"o 76.3 {3 • '11./ <=fpo 
/'N~ _, I. 0 0l~30 70,) /:<'/1.. (I~oJJ,>,. 1;(1-,"- r ~ ')J'l A r 6{ ," ... , " 

'..j~~ (PI {' (C\Il? 
,y",1 ~ . .) .::t '(It 0 71 \ 1).~-0 

) 1,-/ \-?, ~2.\ /d:S'() 

/'I\~ 63.\1 .. H>.2.u ]/.~ IJ.. J.S' ~80 
/\00 ~3.s .26o~ G'i.-/ (2./1l 

/1'0 l.. v If . .:;, .s{,~~) f""t .~I. t;. tll ,,-I""I~ Q,,J 

If, ]..\' . S""rJ' (....CI/ c..,.~ ... c, .... ,j( ~I.L~ t, 
~ I""·~~h.l - AJkr I. 'l J,r5 

(,.It I I C"- 1'1' (c.( .-<.J ~.' .f<..r 
/(,30 r~ ........ ~Vf'('. ~J C? I,D 5("1 

/ If, ',)1 V 0;,'". 0 /(,{O fo~ .J..-. /l. \j'-I 

~ I 1~3 ,r' ftJ 'I ,i) luc.H Wc. ... \.. ON • IJtJ/<.. 
v 

'tLI'-II,·\-. B.hl- • f Wt.!1 '3'.1<0' 
: 

c: TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000417



! It~J~tes 
WELL DEVELOPMENT FIELD RECORD 

JOB NAME C""I.) 1<)"\' Is (. f JOB NO. WELL NO. ---
DEVELOPED BY DATE OF INSTALl. SHEET . ---

COMPLETED DEVEl. I 
----~-----

STARTED DEVEl. I ------------
DATE TIME DATE TIME 

W.L BEFORE DEVEl. I I AFTER DEVEL I I 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEl. AFTER DEVEL WELL DIA. (In) 
-------

STANDING WATER COLUMN (FT.) _____ _ STANDING WELL VOLUME _ _______ gal. 

SCREEN LENGTH DRILLING WATER LOSS ________ gal. 

VOLUME FIELD PARAMETERS 
DATEITIME REMOVED SPEC.COND. TEMP. pH "\"",6 J '\1 REMARKS 

(GALS) (umhoslcm) J.R;) (s.u.) ~R 
-Ni_ 

7/s../~, / ~~o" 1:1,"", V-' 7. I Y .f4,.\-

0'1' /t. &, 'I ~7.1 12'1'::. '33., .s4.~ f"''"'';~ 'd L '/;1. ",,., 
()~1..1 "b,T.w If!>. 0 " f' J. 'I.. .1' ..... 

Ofn'" l{'.tfJ J>. T'. I.J J ~' ~. ' @ i.. '/12. f f'\4. 

/00 I :22~C "r, ,.. (1.,10 " .." 'I. r) G ...... \. 17./1 • Q L '/ ~~_ 

-SoJr-,~ ~" • roJ"., "f+ 
I 

/01\- :J/()U 
'" '- :> 

12. ('1 "'N.~ \2-, ~~\ evJ 'Q. £. 'I .. "Pn-
~ 

/o2r 1>·T.L.l ~'-t> :S 
I03D ;)'S'.U) 70.(" /).1.1. 11V 

/03.l... P 1.'0 , 11),. \..I J~.l.o 

100[<:. '33 ~""D 7/. " 12-· go/.( jll UJ.I\. ",I'"\ •• t- "'rv~ .s~1' pJ,.fI." 

J.l1\/ ~ Jt~, WeAl 

12l~ i4.1",--, f..J....t'1 r>!> 
-

/2.7,>- ".3 . .:. Wd{ ,1.1 ..... 1- ),... 

I.H~ j).r: w ~f.~ I -w~1I k.tNV.,. 
V 

1'3':>'1. "D.T o..J 3'11.- '" ~.\5(h\ (~tJ.' ~. 
J!1.,I'i1. {')fn" i).T.·w ~.o • 

J /u IO~"" S-\-.....'" (J.., .... P'"'.t (! " O. l.r JI'-

~ 103"'" /1,. • .., 70. \ .... /1...(7 :22. I 

'" TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

i' 

NOTES: 

I 

R2-0000418



, '!IGolder 
~ Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME ~"v l~ -t--Jl JOB NO. WELL NO. flw .1'{ D 
---

DEVELOPED BY . DATE OF INSTALL ___ SHEET .!:L OF .:.t..-
STARTED DEVEL. , COMPLETED DEVEL. "' 

DATE TIME DATE TIME 

W.L. BEFORE DEVEL , , AFTER DEVEL. " 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) 

SCREEN LENGTH 

VOLUME 
DATEITIME REMOVED 

(GALS) 

1lM~ C. //0 ,)1 i.v 
/110) '& .. ~ 
I \I -i /(.J 

If 2.." ;)1 . .;) 

I '"l ~-I 
) I '32.l. 

n1 0 :J 3. ~ 
1'52~ 

I~) ';) 

f?:,,>y .;;,.0 
(3/1. :JC. ~ 

DEVELOPMENT METHOD: 

NOTES: 

------

AFTER DEVEL. WELL DIA. (In) 

STANDING WELL VOLUME 

DRILLING WATER LOSS 

----
_______ gal. 

________ gal. 

FIELD PARAMETERS 
SPEC. CONDo TEMP. pH TJrb:Ht REMARKS 
(umhos/cm) ~) (s.u.) eTFJER 

N'rJ 

f),l,w ~'3. "J 
.2IL '> 72 Y /2./1- ;2tl 2-

7::>.7.0..) ?> "/. {" -' 6:.\('o'\.~ ... Ory 

1) f. '3Ji>. " .J)(-.". 

lvdl ~L'vv:..o'\~ 
u.,,· t-J "3'3 , ~ 

)'2-/1;) 7? i _:ri~ /7 ... / ",:r w ,t. ~·ol J~v\... ('''''''''''''\ <!.. 
I)f'o 7{~ r"'~ /0 2.0( 

"D.T I,J" '32. ," 
1(6,' 7)'.'; r-. 7f ,/, q 1 

/11» 72·Y .('.iY S·c) .... 

IITtI 14.1 r,fb {'. '3 " . ~L\I..t.' -.1 ( • .....tIt-)... 4.1 fi..;' 

6"~' :)1.1-

: 

= TOTAL VOLUME REMOVED (gal.) r!:>g 

R2-0000419



, It"Golder 
~ Associates 

Wr=LL DEVELOPMENT FIELD RECORD 

JOB NAME eLL r I 'j {t.tt\ \: 
• DEYELOPED BY l1· f:;: / Ski c' r~ 

STARTED DEVEL. 7/'2.'3/4. c,. 1 
~'~~DA~T~E~~T-IM~E--------

W.L. BEFORE DEVEL. .'J. 'J- & 1 7/271 / t.-f '0 
DEPTH DAtE TIME 

WELL DEPTH: BEFORE DEVEL. h '-1 . 0 I 
I 

STANDING WATER COLUMN (FT.) 6 I. 7'-1 
SCREEN LENGTH I 0 / 

JOB NO . 

_f_OF_I_ 

DATE TIME 

AFTER DEVEL. 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In) 0 
STANDING WELL VOLUME 40. '3 gal. 

DRILLING WATER LOSS C) gal. 

VOLUME FIELD PARAMETERS Tvrb,,/,ry 
DATEITIME REMOVED SPEC. CONDo TEMP. pH Nfl.; REMARKS 

(GALS) (umhos/cm) (C ) (s.u.) OTHER 

r2'3/ I r:,W I Of) ) U I 1 1177.7 'is,7 -'7 ''7/. 'i 
7 -Z7, lLsr; 1 (bo \ b~ t'J(.? 2 10,-:2. ~ '3'. Ct '=' 
'7- '2."5 / /l'.) 2 "1- 7 7 i, '/ ;) 1) '1 b'i.?. ~;h 1,4 ? 
12 "''J -,/, -, "/37 "J. 7 u Inqf{ ~ b. '25 ·7.6( ..... 15.0 I 
7- J. -l,!/ I be;'5 -2 "lD_ i I 0 ') b&.S g,o~ ~ S\ "/(;AA1. k tv/( ., --' 

) 

J . : ; 

.. TOTAL VOLUME REMOVED (gal.) c)"'tO , . 

NOTES: 

R2-0000420



f/lGolder 
£g Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME SCi CCv~\(,J1 JOB NO. 9~) -p}1. WELL NO. }Y\ lJ -/.::.-.b 

• DEVELOPED BY --=~;..:..' .!..(Y\--.:..... ~!..::c...::..!h=-~ _____ _ 

STARTED DEVEL. ?/iq I y b I /o~~1 
DATE OF INSTALL. SHEET _I_OF 2 
COMPLETED DEVEL. ~I} 1(", I 1ft, :/ ~ 

DATE TIME DATE TIME 

AFTER DEVEL. q.5 v I I V12JfIJ 673 '=> 
DEPTH DATE TIME 

W.L BEFORE DEVEL. S. ~,. I gin/H) /o3! 
DEPTH DATE4 TIME 

WELL DEPTH: BEFORE DEVEL. ~ 9.9' hj5 AFTER DEVEL. 'S J. 2. ' WELL DIA. (In) 1. 0 

STANDING WATER COLUMN (FT.) tj L/~I 0 STANDING WELL VOLUME () 9. () gal. 

SCREEN LENGTH d .ft.c...,-
--~~~------

DRILLING WATER LOSS __ o..::....-________ gal. 

VOLUME FIELD PARAMETERS 
~ 

DATEITIME REMOVED SPEC. CONDo TEMP. pH l<.ld)·.~~, REMARKS 

I 
(GALS) (umhos/cm) ~ (s.u.) 0J,+~R 

~ 1,19~ //o';Y 5-.1'1< (,.,el, c..... ·t~ ~..J., < gl0t..1{ 
I !' ~r S- (h. ..... 1-<..\ 

, 1,,/1> _'is<''>, .... ~Ilj-f'.,.,~ G? O.~ q(m 

1\~2 I.:l.. .J.) '1 0 70.1 I~. ~ 9 o({-.s(,~ 1'I(r~ -l. ,b.) - Awl\. .Lr.J~.~). L·" ... I'\ 
1 'rl b '(:,.0 .22.1,." e o. \ 12 ~(' I'l~H(~k 
1/:;0 A~j~\- l....;,..,P.,.~ .1'<-1-\ -t .. 0.3 <ill'h 
/I~I 

" S 
J3 ,,~ 77.1 IJ.2" 3f" IN ... ", ~"""l ~o .) 

Ils'-/ Pu,..p· ... s r ... +< 0.~ SPA 
110 U 10.0 :rBC 1(".1 I/.s'l Io"b,' ~ t-.i"H f ..±-.,6. J 

12cl1 /'2.0 R,M' <!,,~. oH 
\'l 2. b I'/. 0 ..) /10 7(' 'J JJ.,{I I~c) -"b ~~.. _(1" r.p.. (? O.~ .,rl">"l 
1~~--1 r90.'1 .)17.:1 7t.1 IJ. r, If ~1:J!'Hy (.1 Ou) 

1:20./ 0 cJ7.() Pv",,(l l"~· ~tf~ ~ fr.b"-"", t...~ ... , 
f"",,(' , 

/'flo PVl"'1' I\./" ~(Jv...I:.v--D<.p1J-o~ IN ell 

'-'~.Y' b.\s 
~:Z6)jb }(j'83<> ~-\.-, )"l" d /Ntl' -'-If.~o '&.15' -

I 
b.... r>t" -\-. (.. ~-Iv '/01. ~ () .' 6 H 

'IV / rJ8:{i 5~r.j(.. ~I. ".\-I.. ~"'(" '1,10"" ~ .. TOTAL VOLUME REMOVED (gal.) ~ (T',,,.+q 

DEVELOPMENT METHOD: Gcu,,) SCM) ~-.I ... kt..t I ~ ·11\l( .. ;\",~ lh.·.lv 
~t.r C;;Q~) b.l(..~~ -\- GJ ... .!u- ·''"'~tv\·.,", u,Kl ~ (c ",.~..,~ f,).~ ,"(.o..~ ~ S<,): ........ r -{)-.... 

NOTES: 

R2-0000421



: B'Golder 
~ Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME 

• DEVELOPED BY . 
STARTED DEVEL. -:1S=-.J,..l.}".:....J1L...!.1...:::.b ___ , __ ..<...I=o"'-s1...l...-__ _ 

DATE TIME 

W.L BEFORE DEVEL. , , 

DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) __________ _ 

SCREEN LENGTH 

JOB NO . 9YJ· b«Z WELL NO. 

DATE OF INSTALL. SHEET --- , COMPLETED DEVEL. 
------D-A~T~E---T=I~ME~-

AFTER DEVEL. " 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In)~ __ _ 

STANDING WELL VOLUME 

DRILLING WATER LOSS 

__________ gal. 

________ gal. 

VOLUME FIELD PARAMETERS 
DATEITIME REMOVED SPEC. CONDo 

~ 
pH /ufb· . .).h REMARKS 

(GALS) (umhoslcm) (s.u.) @'fttEA 
NT'" 

'8ILJ1Co / (!)~/~ b'J." .{J",,,,,p.~ .Q 0.:." ctP,." 
O~'3 ().~ SJ-./<::> 7/. \ I~. \1 ,,{J. -\c.,1(... V/J"~,,;)·J,,"I..S~.I~ br~'''''''' 
Of2", h). 0 J .. 'Io:. 7() . .I.. /:l./.) ~{..f...~(,1.... Su'J.,,~ We tl 0'\\\(. (J.J,../I",. 

--'I_~_l'l.j~, 6, .) . ~, .... t. r~bl, i::.r~'"l"\ 
cnU PVN"I'\ L .. k ~J~"s ~(J ~ O. oS ~/'" 
09LJ- c:..,o 3' 10 70.'-/ P.7-(' ~-R-k\l 
Of3~ E"c 3'/2.<;) 72f 12."~"" IO~ 'I -r..J(ti~ .. LC.:>J.J'- bra ........ 

) 0"1(... .{, r = II V. ,.(, f'.J,.{I'.c 

OW1 I 'J.:{' '::>00 b~.1 r::uo Ill...:> 
Of~!. I'I.CI S~r 2"'''''-1'1,. 
/o~ S,j'~L (,J~I/ c.. .... ~L ~vr'< b/tM< 

.' +-r - f? f"'-\,,~ 

la/;::; €.,." f",.JI,,,~ e. d.·~- .*'J(lAo. 

IO/l.- I:{.iu 307i:J 78.3 I \ ,1'1 lolL _7v,,~,.J 

101..:' /I,p.-:,r J,ro'll) Color )OOb c4.-s.(~ J"1 -J.."I"J ' .Jw-" rcJJ:\)., b rc,"" 
- A.)l~jl- {16'" L"'t-. ~ 6.C!> 5f"" 

102.~ \~,s .2620 g., 9,:;~ .n'c; TvrJ,; ~ 

/fJJ.1 R~ r .. -h O. ~ .'if"" , 
V 10M' ~3,o Oro 1,;, 6f.qo 1, \) <> ~J:r"'1 /-.yb;.) . C/~... r .. lt (},.l.~f;'" 

'"' TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000422



j';)lGolder 
~Assodates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME JOB NO. qY3-~2h WELL NO. fYlw - /~]) 
• DEVELOPED BY DATE OF INSTALL. SHEET 3 OF 7 . 

STARTED DEVEL. I COMPLETED DEVEL. I ----------------------DATE TIME DATE TIME 

W.L BEFORE DEVEL. I I AFTER DEVEL. I I 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. AFTERDEVEL WELL DIA. (In) 

STANDING WATER COLUMN (FT.) __________ _ STANDING WELL VOLUME gal. 

SCREEN LENGTH DRILLING WATER LOSS gal. 

VOLUME FIELD PARAMETERS 
DATEITlME REMOVED SPEC. CONDo TEMP. pH /UrLl.\t REMARKS 

(GALS) (umhos/cm) ~~ (s.u.) °W~.JR 
~Jl0)'iL jlo3~ 2".0 .J,9'(" u ~I.o ~. '3~ o.u.-~ hI.( - )ou<"J . f v",r ~ I. tv\.k-

5"'~/(. 
" ~'! .1.,. ~;J ("'J))~ ) 

-r-/o ..... r ... \" o. ~ .51',., 

£i.J2.7 )7.~r 'S~,~<) J2~M'.' - t'1.,.) fo. ~Ao<' 

{..c r~~· Uk .3" b,,·.lv -\- .. 

r~,......~." ... ~e':'.~\-

l':lrL "'):l. () . fc""",,<l 1-:; ,,-.II·,} v...tl, k/..v 
) 1I>\.l 'J).,f ~~ •• '-1 <It N~....J ~1:>. :(' 

05\: II ). {' • ( Sd.-.t - Ik<.. J< 4-> 
(,.1.11 (...,.f~ p. hH «- 'tv 

J'i/3 't>o~." {/¥l~'''''' (....{L. (. \~!.t. w"kr 
.' e,,,,,\~. ~;., ~( {\~,l,,~ 01- e" ... ,:", 

ISo..., Is~~<.) (Jvr>P ;~., .1/, ("\'.:1 .. S"~ J.,I*"I 

C\l\'lr. ~."",,,,If 6 0 ~ ",11.-.1 ,.. 1.). \..ov ... /v 

- ~.,.,. b",.I.~ """. ~ .. bo...t....r ~ 

60.0 ~ '1...11'-1 
W ISrJ "~'l 'lI .,1" , ~ /....01 SO, t' .1,., I 

; 

"" TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

u\c.. 

foJt>ltj 

/II i ... f,l, .... \j .... 

R2-0000423



Y9"Gold~ 
--= AssoCIates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME SCP C '" ls -\. .. ) "\ 
• DEVELOPED BY .s. (Y\ ikkl\ . 

STARTED DEVEL. , 
DATE TIME 

W.L BEFORE DEVEL. , , 
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) _____ _ 

SCREEN LENGTH 

JOB NO. Q,-/3 ·b~:(z. WELL NO. 
---

DATE OF INSTALL. SHEET ---

(f\ w -;::; j) 
LOF/ 

COMPLETED DEVEL. ____ ----=-'----:=-:-::=--_ 
DATE TIME 

AFTER DEVEL. " 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In) 
~---

STANDING WELL VOLUME gal. -------
DRILLING WATER LOSS gal. -------

VOLUME FIELD PARAMETERS 
DATEfflME REMOVED SPEC. CONDo TEMP. pH /u(l:.:.>.h REMARKS 

I 
(GALS) (umhos/cm) (e"f/ (s.u.) ~R 

? PI 111. I 083~r '1,)4.\ )d~~ • ( (v<l' :>c. 7' ~)~ . 
j)c"\~ J,. t_ ,-Iv CJ.j{' 6gS 

()'eJo Vk. j.:..) b"~1:- 4.. (C~,,"'-

~..;:J.""""",,, 

ogl... IS" ~" ~<ph.r (,.,\..\ .n.2 ',,,,11 

.s~,,,,,,,, h" b .... " rt,....oIoJ 

0'10/0 33 ~~.v ;)1' S~~"""".I'~ ~,Jr'J"- (..J<-I-l 

\ +- r t"",,I .. ,- dr.ll.. (lvl) - ('ulloi 

I? '1 .. II'~I. ~oI..-f t...,\ h (\tv 

Jr~Ilt.'\ 
/02.D <./1 I Sv/';11. l~J' VI.k pv,..j'. pJr-I 

.' r. 0 'L ... ,I,-, 

/lu' S"" lA. "" ;4t ~J'f' bl~.~ .{.r 

!{' ("' ......... ) . &~.~ f'J<>/;-:, ""·h 
ur.,,3f.)\ t" 0,,, 5l'" 

"31... 1~.b .2)fiD S~.l _7.~;{ 3'j1 Gl..,,)v 
/I \., '/3I ':':>"3100 "0.1 7,(,-./ :110 { Ch~J", 

I /1'/1 J..17.~ 2'111> (O'.~ I.r.! fl'? Sh~~tl~ UG~j • 
~L 1157 52.~ )13 I> .5'I.J f.2S r" CI tc.r 

- TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000424



B"Golder 
~ Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME SC f ~'VI~-tdt· 
• DEYELOPED BY S . (1":. \d,d 

STARTED DEVEL. I --------------------DATE TIME 

W.L BEFORE DEVEL. I I 
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) _____ _ 

SCREEN LENGTH 

JOB NO . CJ~J -/P21L.. WELL NO. 

DATE OF INSTALL. 

COMPLETED DEVEL. 
---SHEET 

I ---------------
DATE TIME 

AFTER DEVEL. I I 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In) '-----
STANDING WELL VOLUME 

DRILLING WATER LOSS 

__________ gal. 

gal. --------

VOLUME FIELD PARAMETERS 
DATEITlME REMOVED SPEC. CONDo TEMP. pH Turt.~Jt REMARKS 

(GALS) (umhos/cm) ~~ (s.u.) ~JR 
'i /,2, fib / /I s ~ SJr)<... (..0.1'" '"" t" ~""r.). 6/0.-11.-

(....k.(.. j",,..,.,.i 
1~,)1 ~1,~ Jtl.o io 3.i? 7,13 11{-

I~ Ii ,,)'1..2..0 ~g. -, 7dJ.. 1"3b' ,s1..1,,\l t ((o . .oJ 

12·P- 191.0 3Jr"D ~f ." 7,1' I Ji (ltv 
IXl- 7J. ,"") J.(IU 7¢ I 7/~D c9\ (./...1<./ 

'30~ '10.;. U 3.201> 11.'1 '1,)~ C)l (lev 
) 13<l~ 7(p,_{, S."f\, (..-e.~ L....h S·,,). ,1.,1 ... "': 

(.,...h.(.... (J",,.../ ... 

I~/L 71.;) '3-JJO -.1:/.7 ;J,~3 .2.2..1 (I(;~.L 

J:l,.u. 830 3-J80 1'1. 'l 7."5:l a ~r ,'I \\ ~llr\ cle,,)'; 

/):32- ~7 ~ 3;>:''10 1'1, :J- ·1.i1 3:L Lll...V 
I~LJ2... 11 D )~ ,,) 7} ;0, '7. t'l 13 . ..( ( I t<-./ 

1:3$~ 1:{". u .3 !"o\) 70 . ./ 7.'/'-1 '[,,, (.lav 
1'/0 l. cr,. U ] "0 11 71.~· 7.-(-1 7 . .1./ (,.l{v 

Ho~ leo.:: '\.1, (,.,d· (.,.. AI. ~ ... rJ< ,J;,I .. ~ .... 
0.L0. p ... ,.p ... \ 

111L /03.,::, 3SfCl 7).0 7,/7 Jt/87 , 

V 111 .. IO",-S- (/".,... (~k ().~'1 (I,.., .. TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000425



?lJlGolder 
~ Associates 

WELL DEVELOPMENT FIELD RECORD 
\ 

JOB NAME 5 Lf (w-ld-<..H' 

• DEYELOPED BY ~ f\ ;-\-cN)1 
STARTED DEVEL. I 

--------~----------
DATE TIME 

W.L BEFORE DEVEL. I I 
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) __________ _ 

SCREEN LENGTH 

JOB NO . ql/3- b 22.L WELL NO. 

DATE OF INSTALL. 

COMPLETED DEVEL. 
----SHEET 

I ----------------
DATE TIME 

AFTER DEVEL. I I 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In) '-----
STANDING WELL VOLUME 

DRILLING WATER LOSS 

_____________ gal. 

gal. -------------

VOLUME FIELD PARAMETERS 
DATEITIME REMOVED SPEC. CONDo TEMP. pH Turl..J\j REMARKS 

(GALS) (umhos/cm) --<GY-- (s.u.) O~~R '" ...) 

~/l..lhb IJ<l2.~ ~,)vH ';::,1\-1 -oU-
J~)u 1\, _9 ... "'C>. 1'1' Q 0." _')1' ..... 
I))) I th. u ~I~/-;) r~.( .::I, 21 :)1, -1 Cl·~ ~'I 
/,'1');, I/O 3 '1'7J ~ 1 .. I. (L ~2.'-I ('I (<J 

,<: l., II L/ 3·rt12 .s 0 ;> 7-'/1., /«., [(.Lv-

J~o"!J /1 "8 3~10 0""9.7 7.3'1 1, '8 <) C((<V 

1/'/0 I.9.D,£ )~~ () (£,c" 7dl 0·0 Cl~4 

1(", " P"f>-/ r~-\I. ;1'1. r( • J -\-. n.r~' f ""' 
/folL- SH~c. (,lui c... .,\( S JfJ< ,bI ... " (AI... L.. 

, (iJM' .... (., ~I' f.r s' ('\:"v-k 

'~'I ,~~. i) .n~o Coo. 0 7.-15' , r {,,- Sli"'~~ 4~,6.J , (~JJ~~ l.re ""1'1 

IbJ1 131.u 3HD (,o.~ . '"1, r I ~(" r_1 Ov}'1 

I~ \ 13~.r '3 ~'i.) 'S1.'1 7.~ :;)~ ~~ \1 ~l"" (./o.d" ' 
,~~ I- J3b 0 3~fi) to (). I 1,:)0 q.~ CJ-l.c./ 
"'II /3'1.J ,3)b i) (;,c' J 7. 'lL J~,'t 
I~j~ }-It. D 33~'~ sf.)... 7,{y t,,.l.~ (./[<,(' 

11ofF> 1'13 - - - to. I z.. ('(et..!' 

I 1(..0{ ~ I~.J. )r' - - - _l'a, ,,'i c.Lav , 

V /b:{U /·1-1.0 -- - - ~.'I C/tJ-v .. TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 

R2-0000426



(blGolder 
~ :Associates 

WELL DEVELOPMENT FIELD RECORD 
I 
JOB NAME 9V3-G2h WELL NO. JOB NO . 

• DEVELOPED BY . DATE OF INSTALL. SHEET lOF 2 
COMPLETED DEVEL. Rht/9fo I IftJS'J STARTED DEVEL. I 

--------~-----------
DATE TIME OAT TIME 

W.L BEFORE DEVEL. I I 
----~----~------

AFTERDEVEL. 9.50 1~n.7fol O?3b 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. AFTER DEVEL. 5) , J. "WELL DIA. (In) .:../, 0 

STANDING WATER COLUMN (FT.) STANDING WELL VOLUME gal. ---------
SCREEN LENGTH DRILLING WATER LOSS gal. -------

VOLUME FIELD PARAMETERS ,.--
DATElfIME REMOVED SPEC. CONDo TEMP. pH ( Vf~;JJf REMARKS 

(GALS) (umhos/cm) ~ (s.u.) °m~R 
«}I ffb I /C,$L /H~ -- - ..- 3cl-.f CitV' 

I Jr.~'i /-I~oJ "3o~L r.l{.c...r 
or Ib$ ~ ?vtrl -5~-1 .(j~l ~ ("d~/~ t-

~"''''f~J 

I 

.' 

r 

. 

Ok TOTAL VOLUME REMOVED (gal.) ()Cld..(l) 

DEVELOPMENT METHOD: 

\.,' : 

NOTES: 

R2-0000427



:g)JlGolder 
~ :Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NO. JOB NAME (},fh.\d~ - ~c..L WELL NO. M I-J' 1&]) ---
• DEYELOPED BY ...s~6r~ (y\: t c. k II 

STARTED DEVEL. R/t /9 b I aNi 
DATE OF INSTALL. ---,,.--_SHEET ...L OF 3 
COMPLETED DEVEL. ~J, If" I J<!.;/Y 

DATE TIME DATE TIME 

W.L. BEFORE DEVEL. ~. 87 I Ii /,[1 hi 01/0 AFTER DEVEL. 8, /3 I I ~tb hi fiX? 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 35', /0 t' ----.:.-=-=---- AFTER DEVEL 65".1 0 WELL DIA. (In) o/,u 
'--:"";:;;""---

STANDING WATER COLUMN (FT.) ;J. 9.23 STANDING WELL VOLUME I~· 0 gal. 
---'-..:.......::'----------

SCREEN LENGTH ~o DRilliNG WATER LOSS 0.0 gal. -----------------

VOLUME FIELD PARAMETERS 
DATEITlME REMOVED SPEC. CONDo TEMP. pH Nr6;JJy REMARKS 

I 
(GALS) (umhos/cm) ~ (s.u.) °mER 

Tv 
gi, fb I 0 '1\I'( - 1-f~~O ,~ 0 II."~ o(\-S(,\c.. 1. .1',1 (((").,,. flv,..., r"k ~I.O 5 ~ 

1 01S'fo /.0 1-/5:>-0 f,S. '3 (O. '-/2 J'P' W,)., ~"'Ht J_k~HY ~-J.6,·j ( ,-JJ,~1. J, 
10 0 '2.. 13.0 In ,?O ~:;. q ~·t" (1'11 W \1-0.- y,.~, -I<r. -1 .. ,,6. J . (LJ JA ~ b 't'\' ~. 

100 '? I ~ . i) I ~~o ~.b ~. ~l. ~~"7 wiJ.v ~ .... r~1 ':J,I",). rc~J,\~ Ola",,, 

IOn:,"-- ~r,.i) 173~ ~Ct.l? ".'13 7S~ II 

10/7 :l'6. u I- :)-\-.,p ?ul"fI." - S .... r.Sl (,..,L,I 

16 .. \~ S.J".bIH>O .f.r ..'{ 1".,r_lf./ 

\ I /o?'o - 'P>~<i." Ve'''''''''' ~ /.o'\//h 

\ /~'!> I ;)1 0 ';"70 70.~ (b.N "g9 u 'I'll-" ~,b.J - r" ~).l~ !ra ...... ~ 
I /()'3 <0 ~LI. -;) J I~O ~7.) VJ.VJ I {}fl.!,( ,l " I 

ID'II ~'i.~ :;22g 0 G, {, L. (,;,.19 IOIi) II 

ICl'/ b LN, 0 Ih'O ~'$' ro.J¥ .$"00 7J{~.J - (cJ) .:>~ 6 (0 

I()~ { '-/7, () Il?~o (,:::;~r rn.3.?> I ~ i) shsdw -t\}r), J 
I 1(){10 5"'.0 I~ o{o 6!Li\> b.)~ 8'1 (1Je~ 

I/()u S~.O S{ ... c .. ,) ?JI"lP'I\'J- ,s..Jrh (,.lei 

1( .... h~h'1( 6/0'\01. -Gr ."\('\.'1. 'u 
1133 5'f.O 2,,~v 73,;{ 0.~1" ~/7£' 'Bc..,.... (Ju .... f." (i3 J. D 'i {".., 

If 3'1 (,,~.o ;)'1.2.. v f17·7 li,7~ oJi-S<.\1<. Vcr" .foJrb,,) - r~j):1~ I,r d(,o..~ 
II o./~ ~~.u .7.3" 0 {,7. I (o,2i /C/() II 

- TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

j c. ;) () ~ It '" \'" \~ I 

NOTES: 

R2-0000428



B"Golder ~ :Associates 
WELL DEVELOPMENT FIELD RECORD 

JOB NAME JOB NO. WElL NO. MI", ·!ILL 
DATE OF INSTALL. ----:c--_SHEET L OF .s 
COMPLETED DEVEL.--iEr,If.L,d,......q~l-l ____ ,_,-"'i'/=if'-:"=-_ 

DATE TIME 

, DEYELOPED BY _..:::;0~\v~0-:.....:~-t."'_\...:....1 \"",c'_k_I/ __ _ 
STARTED DEVEL. _'?:::..,. -'-'/,w/L-9'l...,;I.:o::.-_'_O:::....:....H.:....;y'---__ 

DATE TIME 

W.L. BEFORE DEVEL. _{':"':'~..J....7_' _,.:::.tL:..tL!-)n..:..~ ...;,,'_6_~_/ZJ __ ~/) 
, 

, iLllft' dlR AFTER DEVEL. 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 35,/0 ' =---...:---- AFTERDEVEL 3{, (D WELL DIA. (In) 1:u 
STANDING WATER COLUMN (FT.) ~~Y{.!....,_1 ~~ __ STANDING WELL VOLUME 19,0 gal. 

SCREEN LENGTH &,0 
-~=----------

DRILLING WATER LOSS (!J.O gal. 

VOLUME FIELD PARAMETERS 
DATEfTlME REMOVED SPEC. CONDo TEMP. pH {v,b,JJj REMARKS 

I 
(GALS) (umhosicm) ~ (s.u.) W§R 

gJ,)1f(., IIILIY 73.1:> /fbO r",,'-' h,3C, w8'1 TJ<6.J. r~J)d~ A(~"" 
Jj 5' 3 7« .u rNo &.1;· ~ (n,R Ji)... )\',;1.11/ -Nfl.) 

Iht' g~, () /!"IO u..( (;..,.[? 13 I 1/ 

/J.o:) g3.u 1'830 ~·1 C" 'i~ 73 c'1{v 
lIe'? 0/3,0 /!3 0 bel r.,~ v (P I I( 

OJ) '11,(j /770 (,\'1\0 0,:>0 t.JJ' '( 

IJ-nr /D3 IK30 "I." I 
, . .{' / 33 I{ 

122.3 /o~ nOD "".i) (p. '1~ 2b ' ( 
12N ID't ,-<::;~I<.) :J. ,/11')\ -~.Jr\l i.J~d 

0J t\~ ~.lr~( ('/0.." • .(.. ( 7 A." k~ 
IJ.H I'R~~.... PUM"" " ),0 H,., 
I'J. ?,)'/ 1 \ \ l8?o 7U c,.{'O S'6 C.kc.,f 
12iO III" :2100 (,,7. "!J (,,/I 5(,,1 Vc:fV -Iu,u . Cel),~ ~ ·4rd • 

12'i~ /.21 ~S'\) ~7.Y t... (/ 'fK D II 

/2:{u 1.2b 112\J b1,y· ~,~~ )'lf9 10,6';) . (e.JJ~~ b (cJ C .... 

I~S~r 131 17m &f.h (''''/3 1/3 '1 

/300 /31.::> nfo rP ~ .~I G,oj I ~2. 
I 

I?~s NI I~~o ~q.~ ~,~~/ L/f., . I 

13{0 Nb I(go 7{j. ~ lO,~ I :5'(" 

W' - TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 
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· :B1Golder 
Eg :Associates 

WELL DEVELOPMENT FIELD RECORD 
I 

JOB NAME JOB NO. 9f3,'f; 2h WELL NO. fYllN ·10J> 
• DEVELOPED BY DATE OF INSTALL. SHEET.3 OF 5 . 

STARTED DEVEL. c;? / tl9h , (J<j'f? COMPLETED DEVEL. ]? l.] '1 b 'N Yi 
DATE TIME DATE TIME 

W.L BEFORE DEVEL. -:>. 8 7' 'y llrl,' (:)? 10 AFTER DEVEL. (), I;) ,- ,"pUr" )fl~ 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 3~'IDI 
"--...;;....!..-_--

AFTERDEVEL 3~,JO WELL DIA. (In) ':it u 
STANDING WATER COLUMN (FT.) J~,:;)~ 

""';;"""----'---
STANDING WELL VOLUME ltv gal. 

SCREEN LENGTH S. u 
--~~-----------

DRILLING WATER LOSS 0,0 gal. 

VOLUME FIELD PARAMETERS 
DATEITIME REMOVED SPEC. CONDo ~. pH 1J~;J'}1 REMARKS 

(GALS) (umhos/cm) (s.u.) O;W~ v 
~"I fC, / 13{~/ I~I I q2..i) 11."8' fo.29 . t./"3 

l f32~ IS" 18'~ \) 7°.1 (0.'3 31 
/3)., In lS\...p('.l (?.J",P,I\..\ - ,'\Jd, IN ~II 

~.\~ ~,",rj, bl,,,i- f.., 7fl1"'v\., 
rHo 'R~L" (lo.lri, .... ~ (c> j,D -,1'", 

13-1 L. 1~9 .2c:lln ~W.~ c,. -I.J ;)'3(, 

H~7 /'0'-/ ,;;), 'Ill 1/ ,l) ro,'!,,? 'flo Vv'l ~,/, . .) - rcJ).)~ b l<J.l 1'1 

) 13~2 I (,y 1'8'30 70 b fn. ~o(' 3bl 

1]:,;/ 17-1 l1'fcJ (" '1, ~ 0. '3~ 13-/ ~I ;~~ til' -/.J,4.') 
I,-/D2- 111 I1~O J6. " JD...lK ,,/:{" 
HOI It 'I 1t'~D 7/, \) (".20(' 0).. 
NIL rg'j 1(00 70.b ~.11 fa 
," d. ~. ,W 1'1l.1'l 7 0 .3 6.30 ~ 
/'12('" 6)f!),3 1//0 7O.b h.3J... 3'Z , 

1'/.2,! ,;Jo!>/ I/G/I\<.) Po.It.{I a {f--

\1/ , 
. 

- TOTAL VOLUME REMOVED (gal.) () 05 

DEVELOPMENT METHOD: 

NOTES: .1' 
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, ~lGold~ 
-= :AssoCIates 

WELL DEVELOPMENT FIELD RECORD 
I 

JOB NAME CG/! \1( J ~ - s( (' . JOB NO. 1"iJ-G22L WELL NO. frlw . lTD> 
• DEYELOPED BY {VI, f Is {\v } S. f"', leI.,.. , 

STARTED DEVEl. 71'b /q b I Pl~ 
DATE OF INSTALl. SHEET _I_OF .::L 
COMPLETED DEVEl. ~ 619 h I /S-lX 

., DATE TIME DATE TIME 

W.L BEFORE DEVEl. ;?-::....;..... f:....:...( __ /....:...7tJ.l..lOI!.4-/9L...!"~/-'jl:.....Q...:.)'_Io_ 
DEPTH DATE' TIME 

AFTER DEVEl. N,12----- I 8 ~9h I /'\1.1 
DEPTH OAT TIME 

WELL DEPTH: BEFORE DEVEl. SLI. <[ I AFTER DEVEl. {Ll.'ll WELL DIA. (In) £./,0 
STANDING WATER COLUMN (FT.) 5'2. v --=:..::...-.::.---- STANDING WELL VOLUME 3~ gal. 

SCREEN LENGTH /0 ~ Jr DRILLING WATER LOSS _----::O=-.:....;. O::::....... ___ gal. 

VOLUME FIELD PARAMETERS 
DATEfTlME REMOVED SPEC. CONDo TEMP. pH Tu,{,;j,~ REMARKS 

(GALS) (umhos/cm) ~ (s.u.) OJHE lu"'I .... f!...,,, 'J. 2; 051 ... AITJ 

7/t,,/<1 Y J.ln 3~ !y2-( {Pf' C.t :> '7cJO ;:I. ",p, J J,.y p s ~ f-., I • J3 () u 
/-: wv I/: ... ("k , (~J~ ...... ~ 

,3-:J{' 
{J,VU 70 /1'1 :J &S' 0. 2 3 ~3.~ P')(~l (c.. i< ~ 0. P 71,.')., 
Jt!1'2, /o:S ~aJ .. 0 7°.~ {,77 '3 I-{ XJQtJ"i<. ~ /22(1 ..... 

Sc,... .+d. DI~ {)\dv 
I'I~, I'll> ;)'1/ '/'J t,G . ..., b.52- '5'1. '3 VJr)t. ( .. I<. ~ 1.3 .'i (In, 

I 'I ,oJ St~-.£~ . ~....,r.), tv lP 

C'J A·" Sv/H -hJo,,~. ~~.::>-
/d 0\",k 

/sll J4.lvI\"'(.1v~ 
fJ.v't (o.~ dr'/ Q I)). 1 (Q.\~td fl I~ 

pv .... ( ((A,~ J.LoL c§' 'L','/'7 

(t,J4v~ e 133 ;J C ~d~ 'v,. r G" 
V J,(LI3 17~ ,Qf :fo brn h 7.07 Jf3. ::) 

RJ./9l::. IS,-:- .)....J,--" (..,c ll -h ( ~ (y\,"./t.l 
(y.... ,~~ ~u 'lc g/ol.~ 

/7'\33 ~q." ()u...p.".., (,110011 (}IA- /,0 'Jf ~ 
1 :53-1 /.'0 ;)'6/v 73.0..{ /"'.2."1 0-'\ ·X,,4. . 

.. TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: ~bfV'(":!.t. eLI""" )S.Jf,)L 1>}Ol.v\ 
i6l, I (9f- 1./';3, ,,,11--\ [c ........ I/,J (~ I"?' Wt.tl V~II/""~) - j)\.~ll.e~+ c.O..-.t'VvL... t\.)' ev 
V~f:.(" O,fer):)L.t- (rv Ke\;~v \ 

NOTES: 
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:B"Golder ~ :Associates 
WELL DEVELOPMENT FIELD RECORD 

JOB NAME 

, (J'l i Ie 1'-<.(1 • DEVELOPED BY . 
STARTED DEVEL. --'-!..!...:<!..jw....>::_-'-----.:..../-~~'/...!.:.y __ _ 

TIME 

W.L BEFORE DEVEL. , , 

DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) ------
SCREEN LENGTH 

JOB NO. C;Y!:'·(o2lz.. WELL NO. !/It,]· rTi:> 
DATE OF INSTALL. ___ SHEET ,;z. OF .!:I-
COMPLETED DEVEL. ____ -', ___ _ 

DATE TIME 

AFTER DEVEL. " 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In) '------
STANDING WELL VOLUME 

DRILUNG WATER LOSS 

_______ gal. 

_______ gal. 

VOLUME FIELD PARAMETERS 
~,b.J.~ DATEITIME REMOVED SPEC. CONDo TEMP. pH REMARKS 

(GALS) (umhos/cm) ~ (s.u.) OIJiFJR 

"JI, 1'1", 11-;3~ S.W .) ;;»0 7~Y b.2.Y o{\..,Sc.,~ 

1-;"11 'l{ () '3 100 79. :> 0.2./ Jch 'cn·k,i.~ .(~.)):J~ i,ce....· 
I~n 1,/,0 3/~o ,e; J ~.2.. /0')., 

/'SB ev,.,," ~( (,,1<. ~ (J.7 .J1-"" 

I J~'f c?l.o 31?o go.':) Cn.21' /6C; ~ 
1,,0:) f)5".CJ ~8\:l 'go. fo.'h 72a 
Ibc8'~ .;)~.o 52.~J '(,1." (,.3"1 ~T Q 

IbID 33 ;) 32'7u 7 7,,( fr. • ./L S-J.~ t.:.r,!.J rc,)J .\~ I:H~ ""' ....... 
1~2U '37. ~ :J,{,(O 1"6,(' to.l? 41q 

Ifp2. ~,- '-II. i) 21,(0 17. Y It> .):i c./.lo 
/'0').7 I../l .. 0 7~ .skvl·O~~ - ).,Jr)< (,...VI , v,../\ ~ "'11 (,I· ... ~ -C_ S' 1"' ... ~h.1 

Jb?,..~ q3.o 3110 :1U 6,~ , (:,19 (e.\"..... (J,,,y..,.;., l ,,-. o.~ ., ("" 
1 lot.{) ~/3. ~r :21'/0 71.--( (P.N On~(~1..t 1/",( 1-.;.6.) . nlJJ,,~ (,,, ... ,, 

16,~i '-I'. J )"610 -;~.-, &,.2, '" 1"12 I/v", .jv~.J - (c..JJ:1I1 6rll(.o. 

Jlo'f~ .'1.'6,.:r ;Z'Xt./e) -1'6 of ~.},..f CJ() 7 J'IUt\k. Iv",I.~ L"h -/. ~ 0.89',.. 
/lP{'l p"O Ylfc ;] 7'(.0 G.L/ to!' 2-

I l7o~ 5'~ u J.NI.J '77· { ~ 2{ 8112. , 

'V 110(. Sf.~'" :l<j 2..) 17 . ." tn.;;)', J/::n 
.. TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD: 

NOTES: 
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WELL DEVELOPMENT FIELD RECORD 

JOB NAME 

DEYELOPED BY /'II . 1:'-0(1(' ):5, /V1, kA,/( 
STARTED DEVEL. 7 b~ Fib I /.2 f"6 

DATE TIME 

W.L. BEFORE DEVEL. I I 
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) __________ _ 

SCREEN LENGTH 

JOB NO. 9Vs- 0222- WELL NO. [rlw -) IV 
:3 OF-.!f-DATE OF INSTALL. 

COMPLETED DEVEL. 

SHEET -----
I ----------------

DATE TIME 

AFTER DEVEL. I I 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In) 
'------

STANDING WELL VOLUME 

DRILLING WATER LOSS 

____________ gaL 

gal. -----------

VOLUME FIELD PARAMETERS 
'Tu(b;)'~1 DATEITIME REMOVED SPEC. CONDo 4 pH REMARKS 

I 
(GALS) (umhos/cm) (s.u.) O~!"IER 

.1 .AT..) 

i?/,}qb I 1]10 02.0 ;;l1'!J 0 7~." 0r2b fcJ <t ':i 
r1H b50 -::1 (N'$ "79.b 0.2(" 0:;, 
11/9 0~.6 ;2.'(/0 7", '3 0.23 L-J't ~ C.louJ" 
112J.- 710 ,211 0 7>·'1 (,,2. 10 '-}1'3 

11).1 7'1,; ,;/ 7--10 '7)~ . .; G·l3 370 
\f 113"3 7'1,0 ')"tou -1)'.<-{ fIJ,2J, ;;.~O (oJ"" .sL~ 011-

18/q Iq~ / jO/l S \Jot. l.u til v.1 S "'1( B/dP{ (:",. 
I 

~ ~'''vl,.t.) 
j().2 0 "&-~." {J"''''''''l e ./.0 j('-" 
/ 0;Z," 5.0 ;;1~/_o 70.2- 7.~7 3G..-:- LJ ° "J\./ 
/fP,r:. 4.)j,,~1- P/~ ... r ... ~ ~" o.Cj <)(r, 

/03·/ /~,D '):8 '-/0 fa? I 7.7"1 OIl, (lJ.IlJ" 
/0-/0 11, .; ;as-O 7/.,:) 7-3,:, I).'~ t )o.JJ,{ 

/(,),/,/ &3 :f' ,;J.~70 II I' 7,3'l- 1.29 (-IOJ) " 
/0 ;'(" f).7.{ 3) '10 75.( /.J.cr ~0 C/OJa" 
IlfJ..[ 3".0 -:;J -I;:, 7°· { 7.~2. lo~ II 

/l1-{ l-j~. 0 ""3vt:J 7v . .) 7·"I..j 77 .51:~d." (1,.)-1 

1/). \' 5""1, ;) 3'$-fu 7t>.3 rn.;>1 'jf2. " 
: , 

/IS., ..... 03.0 3 0 90 7",~ 70/2 '1.3 C/lCV 
= TOTAL VOLUME REMOVED (gaL) 

DEVELOPMENT METHOD: 

NOTES: 
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,.Golder 
~ Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME CGvh ~)~ - s c( 
DE,VELOPED BY M, r-b~! ( /5. c?". ~( H 1/ 

STARTED DEVEL. ----z.l/(Ju- I /L[2 
Dfi.TE TIME 

W.L. BEFORE DEVEL. I I 
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 

STANDING WATER COLUMN (FT.) -----
SCREEN LENGTH 

JOB NO. WELL NO. (Vlw· J 7]) 

DATE OF INSTALL. ___ SHEET L OF -i-
COMPLETED DEVEL. ____ ~/ ___ _ 

DATE TIME 

AFTER DEVEL. I I 
DEPTH DATE TIME 

AFTER DEVEL WELL DIA. (In) 

STANDING WELL VOLUME 

DRILLING WATER LOSS 

---
_______ gal. 

_______ gal. 

VOLUME FIELD PARAMETERS 
/url; J.11 DATEITIME REMOVED SPEC.COND. TEMP. pH REMARKS 

I 
(GALS) (umhos/cm) ~ (s.u.) 0J)1ER , Tv 

21r/9b / M), /2. I) 6/l0 ~9. 9 /,L (, ~u C:lev 
I II s(" 8' I. () 3/..-u 7 rJ.J 7,1~/ ,J"i.; ('/ ,I..,. 

//)0.1... m,O S-\"" ()V"'. , .\J<~. (..I,'l (..J I 
SJt~t. '1-.10."" -C,,. S ("\."'. k\ 

13"!>i,.} -;2QJ" ho.{. I'v,.. f':" < Q. Iv ~f,." 
/3 ~ I- '87.0 .Q.~~Q f;9.o 7. '-9 S::,r -v v", ~/,.J ' iclJ.)~ .1>=",,,,-

) 
L>--1\ 'N.G ';)..110 b7.f "7. bb 'J"'IJ ,I 
13'1'1 /01 /)'1-10 "'7 . .) '7,.5'-1 /d'/2 =>\;~l\\1 ~.t,~.J _ (c)j:sJ,l(~v.. 

I~-I' qv.-..(l .... (~h O. q . (jf~ 
}"3(E' /10 .t'n') r1J7. (' 7.b2.- 3us 
/i ,..-- J)'{'" ?"t~ ~ b7.J ,7."0 I(J~ Cfo.\J../ 
I'll" 13L I dH7t) Co7.;) 7.l{?, Ie> 1 t:;hJ.IJ cI."J.J 

/'11.1 tv""', ..... r,,1. I. () .., r /I, 
N3," /"fl.-I 2i(,u C, '/.;) "1-1';- 77 . CTev 
)'1'''- 1-(<1 J'liO ~y.";j 7.3-' S-'-/ 1/ 

J'/:{~ IfI..j Jt7u vi. 2.. 7.3 (., '31 ., 
'-')0\ 11'-/ .215.>0 ~'1.'1 7. "3,' ~ ~,... If 

/)/Jf /'6Y .2B'iD ';'1.S 7,3)" J3 ,1 : 

IV })"):{ 0>(90 ?v...(' ~, I\l ,) oC!-
E: TOTAL VOLUME REMOVED (gaL)' '-/ S-:5 

DEVELOPMENT METHOD: 

!o. 

NOTES: 
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'!fj)'1 Golder 
~ Associates 

WELL DEVELOPMENT FIELD RECORD 

JOB NAME Cu:;/.s.\<-J\-- 5LP JOB NO. Q13-021.2. WELL NO. ;t1J.J-l?.:o 
DEVELOPED BY (fl. !(bJs p".ld-<.,( DATE OF INSTALL.. SHEET -,-OF 1 
STARTED DEVEL.. 7/;...;/tb I /1'/0 COMPLETED DEVEL.. 1 /:30 I ~ '" 1 b~""S' -. 

DATE TIME 

·W.LBEFOREDEVEL.. e1.cfo hbr!U' 111"3")"-
DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL.. ~ • -{ 

STANDING WATER COLUMN (FT.)-----"0t-.... ..!.-I-=-.' __ _ 

SCREEN LENGTH ~ ~t 

AFTER DEVEL 3,21 
DEPTH 

AFTER DEVEL ~", f cJ 

STANDING WELL VOLUME 

DRILLING WATER LOSS 

DATE TIME 

1 rh/9b 1 01:r 0 
DATE TIME 

WELL DIA. (In) ___ 4 __ 
_ ----L'i=J.,~~"__ ___ gaL 

_______ gal. 

VOLUME FIELD PARAMETERS 
/vrb·JJI DATEITIME REMOVED SPEC. CONDo TEMP. pH REMARKS 

(GALS) (umhos/cm) ~ (s.u.) 0;SHER 
I iJ 

7..f!.liJ" 1117'0 kj_f\~""""'."J_.....! ~I.,)jr/h-

p.Jk (J"", .. ~ ~ S.JI',.~ ",.,1 6.. .!-.L, 

,SJ,..,. tS!dLH ... 1 se.. ... t..-/<f>{.. 
,.Jar""" 5<.(" 3/7,.:> 77.1 iP.-n /boJ 

J H ( I/o ':3/3 i) 7~.'7 7,'17 tON 
.,V l'l '/ L 1'7~ 302<1 7{.b g--3o ~o 

"1J~/f" J J~~ 17~o U-.0 Kl..Y no....{ '&1." t'J,,",f •• ~ _~g -fJ_ ..!21_ ..... 

) JHL. r;;<.l. 0 ffplD (Il:' 1 g.3,/' t-Jci' 
I'/~-I </1.-0 lI,v -Wut (,oe ... 1 ('(oJ 

Ij:r.~ ....l~h"..~ ...9",,.,(1.,,, e. ~ I."J 'i ftn 
1\0 I '-13.:('" .;11)0 70,0../ .. ~.u lJ.l 
If4.1... </S-.o ':<'1 ~ ;:) VJ9.3 7·7/. ~~i 

nOw : Pv r.(I (ne.,. \ f.1'L ~ .... <~ 
I-S/r- G;l.""" f'V,..f1.'I:l (2 ~ I."J 5/;>-, 

"/'g SO .. V 'J'g'lo 0?7 ~.yO -fn,.., 
/~J.--I :{'f. It' R"SIQ ~~.0 8.0 rt I C/O/Jol • J;\~~ (I!.).l:.s" ~(~ ... ,", 
6.5' I (p 7. c) .$"11 

I I~) 5' 7'-J. u ;)./010 ~l.1 ~.L ,--/(p "'? 

I(~~ 8 J. 0 ;)'(20 ('9·2.. 7.9'-1 8N ~. bJd l C\.I .... )~ J .... - Cc:.'\JI:" .(lr 
-= TOTAL VOLUME REMOVED (gaL) flSfo ,. il\c.r~""'" I, fv'iofJ ·h( 

DEVELOPMENT METHOD: 

NOTES: 
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January 1997 

Hydrologic Testing 

Introduction 

D-1 943-6222 

Hydrogeologic testing was conducted in accordance with the Final Work Plan Amendment (Work 

Plan; Golder Associates, 1995) for the 216 Paterson Plank Road Site (Site) in Carlstadt, NJ. 

Hydrogeologic Testing was performed in all of the wells installed during the Off-Property 

Investigation (Investigation). Slug tests were performed in wells MW-lOD, MW-lOR and MW-

14D through MW-18D, and packer tests were performed in wells MW-8R, MW-11R and MW-

14R. The testing program was performed to provide information regarding the hydraulic 

conductivity of the till and the bedrock in the vicinity of the site. 

This section describes the equipment used, testing procedures, data collection methods, and data 

analysis procedures. Results and interpretations of the data are contained in Section 4.2 of the 

report text. 

Packer Testing 

Packer Testing Set-up 

The packer testing in MW-8R was completed using a double packer assembly with three pressure 

transducers to monitor hydraulic head conditions above (T1), below (T3) and within each test 

section (T2). The packer assembly consists of a pair of inflatable rubber cylinders separated by a 

section of perforated steel pipe. The packer testing in bedrock wells MW-11R and MW-14R were 

completed using a single packer assembly (the same assembly as described above minus the bottom 

packer). When the packers are inflated, a test zone within the corehole is isolated hydraulically 

from the rest of the corehole. Water is then allowed to flow from or into the test zone via the 

perforated pipe, and under controlled conditions. This is referred to as the "flow" portion of the 

test. The packer tool was equipped with a downhole shut-in valve to allow an instantaneous change 

of pressure within the test zone. 

The hydraulic heads in the test section, above the top packer and below the bottom packer were 

monitored using pressure transducers. The pressure transducers were connected to a datalogger 

which recorded the head values. The heads were recorded every three seconds during early stages 

of the test when the head in the test zone was changing rapidly. The recording interval was 

gradually increased to a maximum of thirty minutes. 

Golder Associates 
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The length of the test interval ranged from 9.6 feet to 16.0 feet for testing in MW-8R and 10.0 feet 

for testing in MW-11R and MW-14R. 

Borehole Drill Stem Packer Testing Procedures 

The general packer testing procedure was conducted as follows: 

• Lower the packer assembly to the required depth; 

• Start recording the pressure transducer values with the datalogger; 

• Inflate the packers using compressed nitrogen; 

• Measure the stable water level inside the drill rod (i.e., the potentiometric level of the 
test zone) and close the shut-in valve; 

• Pump water out of the drill rods in preparation for a rising head test; 

• Open the shut-in valve allowing water in the aquifer to enter the test section and the 
drill rods; 

• Monitor the change in hydraulic head with time ("flow" testing); 

• Close the downhole shut-in valve to initiate the "shut-in recovery" testing; 

• When the pressures in the transducers have stabilized to their pre-testing values, stop 
the datalogger; 

• Open the downhole shut-in valve and deflate the packers; and, 

• Download the data from the datalogger to a portable computer and insert the data into 
an Excel spreadsheet for analysis. 

Packer Testing Analysis Methods 

The data obtained from the flow portion of the packer tests were analyzed using the Hvorslev 

(1951) method (U.S. Department of the Navy, 1982). Hvorslev developed a method for the 

detennination of horizontal hydraulic conductivity using measured values of head difference (y) 

versus time (t). The methodology of data analysis requires the plotting of head ratio (percentage of 

head yet to recover, y/Yo) on the vertical scale of semi-log paper versus time (I) on the linear 

horizontal scale. The steps required for the analysis are summarized below. A more detailed 

description of the analysis method is contained in Hvorslev, 1951. 
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Step 1: 

Plot Y/Yo (logarithmic) versus I in a semilogarithmic format. Note: Yo is the initial head difference 

and is equal to ho - h. 

Step 2: 

Because y, and I are the only variables in the equations, the plot must show a straight line (this is 

usually between 50 percent and 90 percent recovery). In other words, the straight line portion is the 

valid part of the readings, and the curved part of the plot may be due to wellbore storage, skin or 

boundary effects which are not accounted for. 

Step 3: 

Select two points on the straight line portion of the curve and record their coordinates (//, Yt/) and 

(tl' Y,l)' Record the other test specific parameters (i.e. well coring radius, test section length, etc.). 

Step 4: 

Use the equation below to calculate the horizontal hydraulic conductivity (K): 

where: 
K = hydraulic conductivity [cm/s] 
1'c = casing radius [feet] 

Rc = equivalent radius [feet] 
Lc = length of screened interval [feet] 

I = time [ seconds] 
h, = hydraulic head at time t [feet] 

Slug Testing 

Rising head slug tests were performed on the wells screened in the till and bedrock monitoring well 

MW-10R. As discussed in Section 3.2 of the report, due to poor quality of bedrock encountered in 

MW-10R (low rock quality designation (RQD», the installation of 2"-stainless steel well screen 

and riser was necessary precluding the use of packer testing at this location. The slug of water for 
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all tests was removed using a Grundfos RediFlow 2 centrifugal pump. Water removed from the 

wells was contained in 55-gallon drums and transported to the on-Site 10,000 gallon holding tank 

for subsequent off-Site disposal. 

The water elevations in the wells were measured using an In-Situ SP2000 TROLL 

transducer/datalogger. The datalogger was programmed to record the water levels in a 

"logarithmic" method in which the time interval between measurements was very small (0.2 

seconds) at the beginning of the test and gradually increased to a maximum time interval of 30 

seconds after 5 minutes of recording. Using this recording scheme, sufficient early time data was 

recorded to capture rapid changes in water levels without collecting excessive late-time data. 

The general procedure for slug testing was as follows: 

• Measure the static water level was using and electronic water level indicator prior to 
inserting the datalogger/transducer into the well; 

• Place the dataloggerltransducer in the well; 

• Input the initial static water level into the dataloggerltransducer as a reference elevation; 

• Insert the pump into the well and tum it on. 

• When the pump runs dry, shut the valve at the outlet of the pump, start the datalogger, and 
shut off the pump; 

• When the water level in the well reached the level at the beginning of the test, stop the 
datalogger; and, 

• Download the data from the datalogger using a portable computer and insert the data into 
an Excel spreadsheet for analysis. 

The slug tests were analyzed using the modified Hvorslev (1951) method (U.S. Department of 

Navy, 1982). Results and interpretations of the data are contained in Section 4.2. A brief 

description of the analysis method was included in the previous section. 

REFERENCES 

Hvorslev, M.J., 1951, "Time Lag and Soil Permeability in Groundwater Observations", Bulletin 36, 
U.S. Army Corps of Engineers, Waterways Experiment Station, Vicksburg, Mississippi. 

U.S. Department of the Navy, 1982, "Soil Mechanics, Design Manual 7.1," Department of the 
Navy, Naval Facilities and Engineering Command, Alexandria, Virginia. 
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January 1997 

TOP OF INTERVAL 
BOTTOM OF INTERVAL 
LENGTH OF TEST INTERVAL 

INITIAL HYDRAULIC HEAD (Hi) 

TABLE 0-1 

WELL MW-BR 
TEST 1 

ARITHMETIC PLOT 

TEST PARAMETERS 

HYDRAULIC HEAD AT BEGINNING OF SLUG TEST (Hes) 

MAXIMUM HYDRAULIC HEAD DIFFERENCE (Hi - Hes) 

HYDRAULIC HEAD AT BEGINNING OF RECOVERY TEST (Her) 

HYDRAULIC HEAD DIFFERENCE (Hes - Her) 

TEST ELAPSED TIME TO BEGINNING OF SLUG TEST (t; T = 0) 
TEST ELAPSED TIME TO BEGINNING OF RECOVERY TEST (t; T' = 0) 

109.72 Ft. BGS 
119.32 Ft. BGS 

9.60 Ft. 

1.90 Ft. MSL 

-5.95 Ft. MSL 

7.85 Ft. 

-2.60 Ft. MSL 

3.34 Ft. 

34.63 min. 
43.93 min. 

10.0r---~M-------------~------------------~----------------~ 
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~ 
N ..c: --'~ 

o 
~ 
0:: 
"0 
!II 
Q) 

I 

TABLE D-1 

WELL MW-SR 
TEST 1 

HVORSLEV FLOW PERIOD ANALYSIS 

where: 

INPUT PARAMETERS 

rc = O.OS 

Re= 0.16 

Le = 10.00 

t1 = 0.00 

t2 = 10.00 

h11h o = 0.S4 

h21h o = 0.72 

r c = casing radius (feet); 

Re = equivalent radius (feet); 

Le = length of screened interval (feet); 

t = time (seconds); and, 
h t = head at time t (feet). 

RESULTS 

I 
K= 

K= 

1.14E-OS em/sec 

3.22E-02 ft/day I 

~ ~ ~ ~ ~ - ~ ~ ~ - - ~ r ~ - ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ - -,~ ~ ~ - - ~ ~ ~ - - ~ ~ ~ - ~ ~ -I- ~ ~ ~ ~ --------~ --~;~ --~ ~ ~ ~ ~ ~ ~ ~ ---~ --
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I I 
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I ' I I ________________ ~ ________________ ' _________________ i _________________ . ________________ _ 
I ! 
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I I 
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Project Name: 216 Paterson Plank Road Site, New Jersey 

Project No.: 943-6222 

Test Date: 7/11/96 
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Analysis By: 

Checked By: 

Analysis Date: 
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DSL 

FG 

1/14/97 

10.0 
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TOP OF INTERVAL 
BOTTOM OF INTERVAL 
LENGTH OF TEST INTERVAL 

INITIAL HYDRAULIC HEAD (Hi) 

TABLE 0-2 

WELL MW-8R 
TEST 2 

ARITHMETIC PLOT 

TEST PARAMETERS 

HYDRAULIC HEAD AT BEGINNING OF SLUG TEST (Has) 

MAXIMUM HYDRAULIC HEAD DIFFERENCE (Hi - Has) 

HYDRAULIC HEAD AT BEGINNING OF RECOVERY TEST (Hor) 

HYDRAULIC HEAD DIFFERENCE (Has - Hor) 

TEST ELAPSED TIME TO BEGINNING OF SLUG TEST (t; T = 0) 
TEST ELAPSED TIME TO BEGINNING OF RECOVERY TEST (t; T' = 0) 

:r 
(J) 

~ 

E 
Z 
0 

~ ,> 
w 
--l 
w 
0:: 
w 
I-

~ 
0 
Z 
=> 
0 
0:: 
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10.00 

8.00 
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0.0 
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Project Name: 216 Paterson Plank Road Site, New Jersey 

Project No.: 943-6222 

Test Date: 7/20/96 

Golder Associates 

Analysis By: 

Checked By: 

Analysis Date: 

99.32 Ft. BGS 
109.32 Ft. BGS 

10.00 Ft. 
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-1.26 Ft. MSL 
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6.60 Ft. 

-3.85 Ft. MSL 

4.01 Ft. 

26.60 min. 
36.87 min. 
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TABLE D-2 

WELL MW-8R 
TEST 2 

HVORSLEV FLOW PERIOD ANALYSIS 

K = ~/n~lln(~) j30.48 
2L. R. (t 2 -q 

where: 

INPUT PARAMETERS 

'c = 0.08 
Re= 0.16 
L -e - 10.00 

t1 = 0.00 

t2 = 10.00 

h11h o = 0.84 

h21h o = 0.47 

rc = casing radius (feet); 

R e = equivalent radius (feet); 

Le = length of screened interval (feet); 
t = time (seconds); and, 
h t = head at time t (feet). 

RESULTS 

I 
K= 

K= 

4.11E-05 em/sec 

1.17E-01 fUday 

~--------:----t--------------------------------- -----------------"----------------
"""""'I.J"\~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Project Name: 216 Paterson Plank Road Site, New Jersey 

Project No.: 943-6222 

Test Date: 7/20/96 

Analysis By: 

Checked By: 

Analysis Date: 
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10.0 
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TOP OF INTERVAL 
BOTTOM OF INTERVAL 
LENGTH OF TEST INTERVAL 

INITIAL HYDRAULIC HEAD (Hi) 

TABLE D-3 

WELL MW-SR 
TEST 3 

ARITHMETIC PLOT 

TEST PARAMETERS 

HYDRAULIC HEAD AT BEGINNING OF SLUG TEST (Hos) 

MAXIMUM HYDRAULIC HEAD DIFFERENCE (Hi - Hos) 

HYDRAULIC HEAD AT BEGINNING OF RECOVERY TEST (Hor) 

HYDRAULIC HEAD DIFFERENCE (Hos - Hor) 

TEST ELAPSED TIME TO BEGINNING OF SLUG TEST (t; T = 0) 
TEST ELAPSED TIME TO BEGINNING OF RECOVERY TEST (t; T' = 0) 

10.00 

:J 
C/) 

8.00 :2 
E. 
z 6.00 0 
i= 
~ 4.00 
W 
....J 
W 
0:: 2.00 
W 

'I-

~ 
0 

0.00 

z 
:::> 
0 -2.00 
0:: 
C> 

-4.00 

0.0 
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Project Name: 216 Paterson Plank Road Site, New Jersey 

Project No.: 943-6222 

Test Date: 7/11/96 

Golder Associates 

Analysis By: 

Checked By: 

Analysis Date: 

70.0 

89.22 Ft. BGS 
98.82 Ft. BGS 

9.60 Ft. 

4.21 Ft. MSL 

-2.49 Ft. MSL 

6.70 Ft. 

2.87 Ft. MSL 

5.36 Ft. 

49.77 min. 
71.30 min. 
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January 1997 TABLE D-3 

WELL MW-8R 
TEST 3 

HVORSLEV FLOW PERIOD ANALYSIS 

K = £ln~lln(Z:) ]30.48 
2L. R. (t,-t 1 ) 

where: rc = casing radius (feet); 

R e = equivalent radius (feet); 

Le = length of screened interval (feet); 

t = time (seconds); and, 
hi = head at time t (feet). 

INPUT PARAMETERS RESULTS 

'c = 0.08 
Re = 0.16 

Le = 
t1 = 
t2 = 

10.00 

0.00 

20.00 

0.80 

0.28 

K= 

K= 

3.78E-OS em/sec 

1.07E-01 ft/day 

h11h o = 
h21h o = 

--------------------------------------------------------------, , 
---------------------------------------~--------------------

----------------------------r--------------------, 

____________________ L ____________________ ~______ _ __ 

! 

--------------------------------------------------------------1--------------------

I 

I 
i 

0.1 ~----------------------------------------------~--------------~ 
0.0 
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TOP OF INTERVAL 
BOTTOM OF INTERVAL 
LENGTH OF TEST INTERVAL 

INITIAL HYDRAULIC HEAD (Hi) 

TABLE 0-4 

WELL MW-8R 
TEST 4 

ARITHMETIC PLOT 

TEST PARAMETERS 

HYDRAULIC HEAD AT BEGINNING OF SLUG TEST (Has) 

MAXIMUM HYDRAULIC HEAD DIFFERENCE (Hi - Has) 

HYDRAULIC HEAD AT BEGINNING OF RECOVERY TEST (Hor) 

HYDRAULIC HEAD DIFFERENCE (Has - Hor) 

TEST ELAPSED TIME TO BEGINNING OF SLUG TEST (t; T = O) 
TEST ELAPSED TIME TO BEGINNING OF RECOVERY TEST (t; l' = O) 

i::]' 
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~ 
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2.60 min. 
43.27 min. 
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o 
~ 
0:: 
'0 
co 
Q) 

:r: 

TABLE 0-4 

WELL MW-SR 
TEST 4 

HVORSLEV FLOW PERIOD ANALYSIS 

where: 

INPUT PARAMETERS 

rc = O.OS 

Re= 0.16 

Le = 10.00 

t f = 0.00 

t2 = 40.00 

hflh o = O.SO 

h21h o = 0.29 

rc = casing radius (feet); 

R e = equivalent radius (feet); 

Le = length of screened interval (feet); 
t = time (seconds); and, 
h t = head at time t (feet). 

RESULTS 

K= 1.79E-05 em/sec 

K= 5.0SE-02 ft/day 

I ---------------------,--------------------
----------------~--------------------- ---------------------r--------------------

---------------------,--------------------

---------------------r--------------------

-------- --- -- ---------- ---- ---- ----~4..Q:t:t-:n--;:;,.--.=.- ---------- ---- -r --- -------- ---- -----
--~--------------------
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TOP OF INTERVAL 
BonOM OF INTERVAL 
LENGTH OF TEST INTERVAL 

INITIAL HYDRAULIC HEAD (Hi) 

TABLE 0-5 

WELL MW-BR 
TEST 5 

ARITHMETIC PLOT 

TEST PARAMETERS 

HYDRAULIC HEAD AT BEGINNING OF SLUG TEST (Hes) 

MAXIMUM HYDRAULIC HEAD DIFFERENCE (Hi - Hes) 

HYDRAULIC HEAD AT BEGINNING OF RECOVERY TEST (Her) 

HYDRAULIC HEAD DIFFERENCE (Hes - Her) 

TEST ELAPSED TIME TO BEGINNING OF SLUG TEST (t; T = O) 
TEST ELAPSED TIME TO BEGINNING OF RECOVERY TEST (t; T' = O) 

10.0 

, ::J' 
C/) 0.0 
~ 

~ 
c 

.Q -10.0 
1ii 
> 

,~ 
·W 
, L.. 

-20.0 Q) 

1ii 
3: 

:" c 
:J 
0 -30.0 L.. 

:(9 

-40.0 

0.0 
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Project Name: 216 Paterson Plank Road Site, New Jersey 

Project No.: 943-6222 

Test Date: 7/11/96 

Golder Associates 

Analysis By: 

Checked By: 

Analysis Date: 

114.00 Ft. BGS 
130.00 Ft. BGS 

16.00 Ft. 

3.44 Ft. MSL 

-33.98 Ft. MSL 

37.42 Ft. 

9.95 Ft. MSL 

43.93 Ft. 

82.60 min. 
100.90 min. 
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FG 
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o 
15 
0:: 
'C 
ro 
Q) 

:c 

0.1 

TABLE 0-5 

WELL MW-BR 
TEST 5 

HVORSLEV FLOW PERIOD ANALYSIS 

where: 

K =£In~ __ h_2_ 30.48 r /n(~) 1 
2L. R. (t2 -t1) 

rc = casing radius (feet); 

Re = equivalent radius (feet); 

Le = length of screened interval (feet); 

t = time (seconds); and, 
h t = head at time t (feet). 

INPUT PARAMETERS RESULTS 

rc = O.OB 

Re= 0.16 

Le = 10.00 K= 5.03E-05 em/sec 

t1 = 0.00 K= 1.43E-01 Wday 

tz = 20.00 

h11h o = 1.00 

hzlh o = 0.24 

I 
---------------------~--------------------

I ---------------------,--------------------- ---------------------~------

--------------------~---------------------, 

0.0 5.0 15.0 20.0 

File:MwBrt5.xlslHVORSLEV 
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TOP OF INTERVAL 
BOTTOM OF INTERVAL 
LENGTH OF TEST INTERVAL 

INITIAL HYDRAULIC HEAD (Hi) 

TABLE 0-6 

WELL MW-8R 
TEST 6 

ARITHMETIC PLOT 

TEST PARAMETERS 

HYDRAULIC HEAD AT BEGINNING OF SLUG TEST (Hos) 

MAXIMUM HYDRAULIC HEAD DIFFERENCE (Hi - Hos) 

HYDRAULIC HEAD AT BEGINNING OF RECOVERY TEST (Hor) 

HYDRAULIC HEAD DIFFERENCE (Hos - Hor) 

TEST ELAPSED TIME TO BEGINNING OF SLUG TEST (t; T = 0) 
TEST ELAPSED TIME TO BEGINNING OF RECOVERY TEST (t; T' = 0) 

40.0 
, ! 

::J' 30.0 
C/) 

~ 

.~ 20.0 
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~ 10.0 
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<1> 
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I I I 

I I 
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I I i 
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32.30 min. 
50.10 min. 
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January 1997 TABLE D-S 

WELL MW-8R 
TESTS 

HVORSLEV FLOW PERIOD ANALYSIS 

where: 

INPUT PARAMETERS 

rc = 0.08 

Re = 0.1S 

10.00 

0.00 

t z = 20.00 

h11ho = 1.00 

hzlh o = 0.22 

rc = casing radius (feet); 

Re = equivalent radius (feet); 

Le = length of screened interval (feet); 

t = time (seconds); and, 
h t = head at time t (feet). 

RESULTS 

K= 
K= 

5.35E-05 em/sec 

1.52E-01 ft/day 

___________ 1 __________________________________________ ! ____________________ _ 

- - - ---- -~--- ........... -- -~-t---- ----- ---- -- ----- ~- - ---- -- - ---- - - -----,;- ------- - ---- -- - - ----
- - - - - - - - - - - - - - - - - - ----....... - - - - - - - - - - - - - - - - -1- - - - - - - - - - - - - - - - - - - - -j- --------------------

- - - - - - - - r - - - - - - - - - -- - - - - - - - - -,- - - - - - - - - - - - - - - - - - - - -
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Test Date: 7/20/96 
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Q) 

:r: 

where: 

TABLE D-7 

HVORSLEV SLUG TEST ANALYSIS 
RISING HEAD TEST MW-10D 

K = £In~r/n(~) ]30.48 
2L. R. (t2 - t1) 

rc = casing radius (feet) 

R e = equivalent radius (feet) 

Le = length of screened interval (feet) 

t = time (minutes) 

hI = head at time t (feet) 

INPUT PARAMETERS RESULTS 

fc = 

Re = 
Le = 
t1 = 
tz = 

h11h o = 
hzlh o = 

0.17 

0.33 

6.5 

0 

700 

0.98 

0.49 

I 
K= 
K= 

3.19E-06 em/sec 

9.0SE-03 ftJday I 

0.1+---------------------------~-------+----------------~--------~ 

o 100 200 300 Time (mi'tvo 500 600 700 

Project Name: 216 Paterson Plank Road Site, New Jersey Analysis By: SDM 
Project No.: 943-6222 Checked By: FG 

Test Date: 08/29/96 Analysis Dale: 1117/97 
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File:Mw10dslg.xlsIOATA 

TABLE 0-7 

RISING HEAD TEST MW-10D 
WELL NO. MW-10D 

DATE 
INITIAL DEPTH TO WATER 

CASING DIAMETER 
SAND DIAMETER 

TOP OF OPEN INTERVAL 
BOTTOM OF OPEN INTERVAL 

SATURATED THICKNESS 
WATER TABLE TO BOTTOM OF SCREEN 

EQUIVALENT DIAMETER 
OPEN INTERVAL LENGTH 

STATIC IN SCREEN? 
MAX. HEAD CHANGE 

MAX. HEAD IN SCREEN? 

DATE TIME EVENT DEPTH TC 
ELAPSED WATER 

TIME 
(HR:M:S) (MIN) (FEET) 

8/29/96 7:52:09 0 22.11 
8/29/96 7:52:09 0.005 21.478 
8/29/96 7:52:09 0.01 22.325 
8/29/96 7:52:09 0.015 21.729 
8/29/96 7:52:10 0.02 21.972 
8/29/96 7:52:10 0.025 22.022 
8/29/96 7:52:10 0.03 21.99 
8/29/96 7:52:11 0.035 22.177 
8/29/96 7:52:11 0.04 22.087 
8/29/96 7:52:11 0.045 22.131 
8/29/96 7:52:12 0.05 22.103 
8/29/96 7:52:12 0.055 22.101 
8/29/96 7:52:12 0.06 22.124 
8/29/96 7:52:12 0.065 22.101 
8/29/96 7:52:13 0.07 22.11 
8/29/96 7:52:13 0.075 22.101 
8/29/96 7:52:13 0.08 22.101 
8/29/96 7:52:14 0.085 22.092 
8/29/96 7:52:14 0.09 22.099 
8/29/96 7:52:14 0.095 22.094 
8/29/96 7:52:15 0.1 22.101 
8/29/96 7:52:15 0.1058 22.089 
8/29/96 7:52:15 0.112 22.089 
8/29/96 7:52:16 0.1185 22.087 
8/29/96 7:52:16 0.1255 22.085 
8/29/96 7:52:16 0.1328 22.085 
8/29/96 7:52:17 0.1407 22.099 
8/29/96 7:52:17 0.149 22.078 
8/29/96 7:52:18 0.1578 22.078 
8/29/96 7:52:19 0.1672 22.073 
8/29/96 7:52:19 0.177 22.073 
8/29/96 7:52:20 0.1875 22.069 
8/29/96 7:52:20 0.1985 22.069 
8/29/96 7:52:21 0.2102 22.066 
8/29/96 7:52:22 0.2227 22.062 
8/29/96 7:52:23 0.2358 22.062 
8/29/96 7:52:23 0.2498 22.057 
8/29/96 7:52:24 0.2647 22.052 
8/29/96 7:52:25 0.2803 22.048 

8/29/96 
10.05 

4 
8 

35.5 
42 
7.5 

31.95 
5.51 
6.5 
N 

12.06 
N 

TEST 
ELAPSED 

TIME 
(MIN) 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.061 
0.067 
0.074 
0.081 
0.088 
0.096 
0.104 
0.113 
0.122 
0.132 
0.143 
0.154 
0.165 
0.178 
0.191 
0.205 
0.220 
0.235 

Golder Associates 

FEET (bloc) 
INCHES 
INCHES 
FEET (bloc) 
FEET (bloc) 
FEET 
FEET 
INCHES 
FEET 

FEET 

HEAD 

(FEET) 

12.06 
11.43 
12.28 
11.68 
11.92 
11.97 
11.94 
12.13 
12.04 
12.08 
12.05 
12.05 
12.07 
12.05 
12.06 
12.05 
12.05 
12.04 
12.05 
12.04 
12.05 
12.04 
12.04 
12.04 
12.04 
12.04 
12.05 
12.03 
12.03 
12.02 
12.02 
12.02 
12.02 
12.02 
12.01 
12.01 
12.01 
12.00 
12.00 

943-6222 

HEAD 
RATIO 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.99 
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January 1997 TABLE 0-7 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/29/96 7:52:26 0.297 22.043 0.252 11.99 0.99 
8/29/96 7:52:27 0.3147 22.041 0.270 11.99 0.99 
8/29/96 7:52:29 0.3333 22.036 0.288 11.99 0.99 
8/29/96 7:52:30 0.3532 22.034 0.308 11.98 0.99 
8/29/96 7:52:31 0.3742 22.029 0.329 11.98 0.99 
8/29/96 7:52:32 0.3963 22.027 0.351 11.98 0.99 
8/29/96 7:52:34 0.4198 22.025 0.375 11.98 0.99 
8/29/96 7:52:35 0.4447 22.02 0.400 11.97 0.99 
8/29/96 7:52:37 0.4697 22.013 0.425 11.96 0.99 
8/29/96 7:52:38 0.4963 22.009 0.451 11.96 0.99 
8/29/96 7:52:40 0.5247 22.004 0.480 11.95 0.99 
8/29/96 7:52:42 0.5547 21.999 0.510 11.95 0.99 
8/29/96 7:52:44 0.5863 21.992 0.541 11.94 0.99 
8/29/96 7:52:46 0.6213 21.986 0.576 11.94 0.99 
8/29/96 7:52:48 0.658 21.981 0.613 11.93 0.99 
8/29/96 7:52:50 0.6963 21.974 0.651 11.92 0.99 
8/29/96 7:52:53 0.738 21.969 0.693 11.92 0.99 
8/29/96 7:52:55 0.7813 21.965 0.736 11.92 0.99 
8/29/96 7:52:58 0.828 21.958 0.783 11.91 0.99 
8/29/96 7:53:01 0.8763 21.953 0.831 11.90 0.99 
8/29/96 7:53:04 0.928 21.949 0.883 11.90 0.99 
8/29/96 7:53:07 0.983 21.944 0.938 11.89 0.99 
8/29/96 7:53:11 1.0413 21.937 0.996 11.89 0.99 
8/29/96 7:53:15 1.103 21.93 1.058 11.88 0.99 
8/29/96 7:53:19 1.168 21.926 1.123 11.88 0.98 
8/29/96 7:53:23 1.238 21.919 1.193 11.87 0.98 
8/29/96 7:53:27 1.3113 21.914 1.266 11.86 0.98 
8/29/96 7:53:32 1.3897 21.907 1.345 11.86 0.98 
8/29/96 7:53:37 1.473 21.902 1.428 11.85 0.98 
8/29/96 7:53:42 1.5613 21.898 1.516 11.85 0.98 
8/29/96 7:53:48 1.6547 21.893 1.610 11.84 0.98 
8/29/96 7:53:54 1.753 21.886 1.708 11.84 0.98 
8/29/96 7:54:00 1.858 21.882 1.813 11.83 0.98 
8/29/96 7:54:07 1.968 21.877 1.923 11.83 0.98 
8/29/96 7:54:14 2.0847 21.87 2.040 11.82 0.98 
8/29/96 7:54:21 2.2097 21.866 2.165 11.82 0.98 
8/29/96 7:54:29 2.3413 21.861 2.296 11.81 0.98 
8/29/96 7:54:37 2.4813 21.854 2.436 11.80 0.98 
8/29/96 7:54:46 2.6297 . 21.849 2.585 11.80 0.98 
8/29/96 7:54:56 2.7863 21.842 2.741 11.79 0.98 
8/29/96 7:55:06 2.953 21.838 2.908 11.79 0.98 
8/29/96 7:55:16 3.1297 21.831 3.085 11.78 0.98 
8/29/96 7:55:27 3.3163 21.824 3.271 11.77 0.98 
8/29/96 7:55:39 3.5147 21.819 3.470 11.77 0.98 
8/29/96 7:55:52 3.7247 21.813 3.680 11.76 0.98 
8/29/96 7:56:05 3.9463 21.806 3.901 11.76 0.97 
8/29/96 7:56:19 4.1813 21.799 4.136 11.75 0.97 
8/29/96 7:56:34 4.4297 21.792 4.385 11.74 0.97 
8/29/96 7:56:50 4.693 21.783 4.648 11.73 0.97 
8/29/96 7:57:07 4.973 21.776 4.928 11.73 0.97 
8/29/96 7:57:25 5.2697 21.766 5.225 11.72 0.97 
8/29/96 7:57:43 5.583 21.759 5.538 11.71 0.97 
8/29/96 7:58:03 5.9147 21.75 5.870 11.70 0.97 
8/29/96 7:58:24 6.2663 21.741 6.221 11.69 0.97 
8/29/96 7:58:47 6.6397 21.729 6.595 11.68 0.97 
8/29/96 7:59:11 7.0347 21.72 6.990 11.67 0.97 
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January 1997 TABLE 0-7 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/29/96 7:59:36 7.453 21.713 7.408 11.66 0.97 
8/29/96 8:00:02 7.8963 21.702 7.851 11.65 0.97 
8/29/96 8:00:30 8.3663 21.69 8.321 11.64 0.97 
8/29/96 8:01 :00 8.8647 21.681 8.820 11.63 0.96 
8/29/96 8:01 :32 9.3913 21.669 9.346 11.62 0.96 
8/29/96 8:02:05 9.9497 21.658 9.905 11.61 0.96 
8/29/96 8:02:41 10.5413 21.646 10.496 11.60 0.96 
8/29/96 8:03:19 11.168 21.633 11.123 11.58 0.96 
8/29/96 8:03:58 11.8313 21.619 11.786 11.57 0.96 
8/29/96 8:04:41 12.5347 21.605 12.490 11.56 0.96 
8/29/96 8:05:25 13.2797 21.591 13.235 11.54 0.96 
8/29/96 8:06:13 14.0697 21.575 14.025 11.53 0.96 
8/29/96 8:07:03 14.9063 21.561 14.861 11.51 0.95 
8/29/96 8:07:56 15.7913 21.543 15.746 11.49 0.95 
8/29/96 8:08:52 16.7297 21.529 16.685 11.48 0.95 
8/29/96 8:09:52 17.723 21.513 17.678 11.46 0.95 
8/29/96 8:10:55 18.7763 21.496 18.731 11.45 0.95 
8/29/96 8:12:02 19.8913 21.48 19.846 11.43 0.95 
8/29/96 8:13:13 21.073 21.464 21.028 11.41 0.95 
8/29/96 8:14:28 22.3247 21.446 22.280 11.40 0.94 
8/29/96 8:15:47 23.6497 21.427 23.605 11.38 0.94 
8/29/96 8:17:12 25.0547 21.409 25.010 11.36 0.94 
8/29/96 8: 18:41 26.543 21.386 26.498 11.34 0.94 
8/29/96 8:20:16 28.118 21.367 28.073 11.32 0.94 
8/29/96 8:21 :56 29.7863 21.347 29.741 11.30 0.94 
8/29/96 8:23:42 31.5547 21.323 31.510 11.27 0.93 
8/29/96 8:25:34 33.428 21.3 33.383 11.25 0.93 
8/29/96· 8:27:33 35.4113 21.275 35.366 11.23 0.93 
8/29/96 8:29:39 37.513 21.247 37.468 11.20 0.93 
8/29/96 8:31 :53 39.7397 21.22 39.695 11.17 0.93 
8/29/96 8:34:14 42.098 21.192 42.053 11.14 0.92 
8/29/96 8:36:44 44.5963 21.162 44.551 11.11 0.92 
8/29/96 8:39:23 47.243 21.132 47.198 11.08 0.92 
8/29/96 8:42:11 50.0463 21.097 50.001 11.05 0.92 
8/29/96 8:45:09 53.0147 21.063 52.970 11.01 0.91 
8/29/96 8:48:18 56.1597 21.028 56.115 10.98 0.91 
8/29/96 8:51 :38 59.4913 20.991 59.446 10.94 0.91 
8/29/96 8:55:10 63.0197 20.952 62.975 10.90 0.90 
8/29/96 8:58:54 66.758 20.908 66.713 10.86 0.90 
8/29/96 9:02:52 70.718 20.867 70.673 10.82 0.90 
8/29/96 9:07:03 74.9113 20.823 74.866 10.77 0.89 
8/29/96 9:11:30 79.3547 20.774 79.310 10.72 0.89 
8/29/96 9: 16: 12 84.0613 20.724 84.016 10.67 0.89 
8/29/96 9:21:11 89.0463 20.671 89.001 10.62 0.88 
8/29/96 9:26:11 94.0463 20.62 94.001 10.57 0.88 
8/29/96 9:31:11 99.0463 20.567 99.001 10.52 0.87 
8/29/96 9:36:11 104.0463 20.518 104.001 10.47 0.87 
8/29/96 9:41:11 109.0463 20.468 109.001 10.42 0.86 
8/29/96 9:46:11 114.0463 20.417 114.001 10.37 0.86 
8/29/96 9:51:11 119.0463 20.369 119.001 10.32 0.86 
8/29/96 9:56:11 124.0463 20.32 124.001 10.27 0.85 
8/29/96 10:01:11 129.0463 20.272 129.001 10.22 0.85 
8/29/96 10:06:11 134.0463 20.223 134.001 10.17 0.84 
8/29/96 10:11:11 139.0463 20.175 139.001 10.13 0.84 
8/29/96 10:16:11 144.0463 20.129 144.001 10.08 0.84 
8/29/96 10:21 :11 149.0463 20.08 149.001 10.03 0.83 
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January 1997 TABLE 0-7 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEED (MIN) (FEET) 

8/29/96 10:26:11 154.0463 20.032 154.001 9.98 0.83 
8/29/96 10:31:11 159.0463 19.986 159.001 9.94 0.82 
8/29/96 10:36:11 164.0463 19.937 164.001 9.89 0.82 
8/29/96 10:41 :11 169.0463 19.891 169.001 9.84 0.82 
8/29/96 10:46:11 174.0463 19.845 174.001 9.80 0.81 
8/29/96 10:51:11 179.0463 19.801 179.001 9.75 0.81 
8/29/96 10:56:11 184.0463 19.753 184.001 9.70 0.80 
8/29/96 11:01:11 189.0463 19.709 189.001 9.66 0.80 
8/29/96 11 :06:11 194.0463 19.663 194.001 9.61 0.80 
8/29/96 11:11:11 199.0463 19.617 199.001 9.57 0.79 
8/29/96 11:16:11 204.0463 19.57 204.001 9.52 0.79 
8/29/96 11:21:11 209.0463 19.527 209.001 9.48 0.79 
8/29/96 11 :26: 11 214.0463 19.48 214.001 9.43 0.78 
8/29/96 11:31:11 219.0463 19.437 219.001 9.39 0.78 
8/29/96 11 :36: 11 224.0463 19.393 224.001 9.34 0.77 
8/29/96 11 :41: 11 229.0463 19.349 229.001 9.30 0.77 
8/29/96 11 :46: 11 234.0463 19.307 234.001 9.26 0.77 
8/29/96 11:51:11 239.0463 19.261 239.001 9.21 0.76 
8/29/96 11 :56: 11 244.0463 19.217 244.001 9.17 0.76 
8/29/96 12:01:11 249.0463 19.174 249.001 9.12 0.76 
8/29/96 12:06:11 254.0463 19.132 254.001 9.08 0.75 
8/29/96 12:11:11 259.0463 19.088 259.001 9.04 0.75 
8/29/96 12:16:11 264.0463 19.044 264.001 8.99 0.75 
8/29/96 12:21:11 269.0463 19.003 269.001 8.95 0.74 
8/29/96 12:26:11 274.0463 18.959 274.001 8.91 0.74 
8/29/96 12:31:11 279.0463 18.918 279.001 8.87 0.74 
8/29/96 12:36:11 284.0463 18.876 284.001 8.83 0.73 
8/29/96 12:41:11 289.0463 18.835 289.001 8.79 0.73 
8/29/96 12:46:11 294.0463 18.795 294.001 8.75 0.73 
8/29/96 12:51:11 299.0463 18.754 299.001 8.70 0.72 
8/29/96 12:56:11 304.0463 18.712 304.001 8.66 0.72 
8/29/96 13:01 :11 309.0463 18.671 309.001 8.62 0.71 
8/29/96 13:06:11 314.0463 18.629 314.001 8.58 0.71 
8/29/96 13:11:11 319.0463 18.588 319.001 8.54 0.71 
8/29/96 13:16:11 324.0463 18.549 324.001 8.50 0.70 
8/29/96 13:21 :11 329.0463 18.507 329.001 8.46 0.70 
8/29/96 13:26:11 334.0463 18.468 334.001 8.42 0.70 
8/29/96 13:31:11 339.0463 18.429 339.001 8.38 0.69 
8/29/96 13:36:11 344.0463 18.387 344.001 8.34 0.69 
8/29/96 13:41 :11 349.0463 18.348 349.001 8.30 0.69 
8/29/96 13:46:11 354.0463 18.306 354.001 8.26 0.68 
8/29/96 13:51:11 359.0463 18.267 359.001 8.22 0.68 
8/29/96 13:56:11 364.0463 18.23 364.001 8.18 0.68 
8/29/96 14:01:11 369.0463 18.191 369.001 8.14 0.68 
8/29/96 14:06:11 374.0463 18.152 374.001 8.10 0.67 
8/29/96 14:11:11 379.0463 18.115 379.001 8.07 0.67 
8/29/96 14:16:11 384.0463 18.076 384.001 8.03 0.67 
8/29/96 14:21:11 389.0463 18.036 389.001 7.99 0.66 
8/29/96 14:26:11 394.0463 17.997 394.001 7.95 0.66 
8/29/96 14:31:11 399.0463 17.958 399.001 7.91 0.66 
8/29/96 14:36:11 404.0463 17.921 404.001 7.87 0.65 
8/29/96 14:41:11 409.0463 17.884 409.001 7.83 0.65 
8/29/96 14:46:11 414.0463 17.847 414.001 7.80 0.65 
8/29/96 14:51:11 419.0463 17.808 419.001 7.76 0.64 
8/29/96 14:56:11 424.0463 17.771 424.001 7.72 0.64 
8/29/96 15:01:11 429.0463 17.734 429.001 7.68 0.64 
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January 1997 TABLE 0-7 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/29/96 15:06:11 434.0463 17.695 434.001 7.65 0.63 
8/29/96 15:11:11 439.0463 17.663 439.001 7.61 0.63 
8/29/96 15:16:11 444.0463 17.626 444.001 7.58 0.63 
8/29/96 15:21:11 449.0463 17.589 449.001 7.54 0.63 
8/29/96 15:26:11 454.0463 17.552 454.001 7.50 0.62 
8/29/96 15:31:11 459.0463 17.515 459.001 7.47 0.62 
8/29/96 15:36:11 464.0463 17.481 464.001 7.43 0.62 
8/29/96 15:41:11 469.0463 17.441 469.001 7.39 0.61 
8/29/96 15:46:11 474.0463 17.407 474.001 7.36 0.61 
8/29/96 15:51:11 479.0463 17.37 479.001 7.32 0.61 
8/29/96 15:56:11 484.0463 17.335 484.001 7.29 0.60 
8/29/96 16:01:11 489.0463 17.298 489.001 7.25 0.60 
8/29/96 16:06:11 494.0463 17.264 494.001 7.21 0.60 
8/29/96 16:11:11 499.0463 17.229 499.001 7.18 0.60 
8/29/96 16:16:11 504.0463 17.192 504.001 7.14 0.59 
8/29/96 16:21:11 509.0463 17.16 509.001 7.11 0.59 
8/29/96 16:26:11 514.0463 17.123 514.001 7.07 0.59 
8/29/96 16:31:11 519.0463 17.088 519.001 7.04 0.58 
8/29/96 16:36:11 524.0463 17.056 524.001 7.01 0.58 
8/29/96 16:41 :11 529.0463 17.024 529.001 6.97 0.58 
8/29/96 16:46:11 534.0463 16.989 534.001 6.94 0.58 
8/29/96 16:51 :11 539.0463 16.955 539.001 6.91 0.57 
8/29/96 16:56:11 544.0463 16.92 544.001 6.87 0.57 
8/29/96 17:01:11 549.0463 16.888 549.001 6.84 0.57 
8/29/96 17:06:11 554.0463 16.853 554.001 6.80 0.56 
8/29/96 17:11:11 559.0463 16.821 559.001 6.77 0.56 
8/29/96 17:16:11 564.0463 16.786 564.001 6.74 0.56 
8/29/96 17:21:11 569.0463 16.752 569.001 6.70 0.56 
8/29/96 17:26:11 574.0463 16.719 574.001 6.67 0.55 
8/29/96 17:31:11 579.0463 16.687 579.001 6.64 0.55 
8/29/96 17:36:11 584.0463 16.652 584.001 6.60 0.55 
8/29/96 17:41:11 589.0463 16.616 589.001 6.57 0.54 
8/29/96 17:46:11 594.0463 16.579 594.001 6.53 0.54 
8/29/96 17:51:11 599.0463 16.539 599.001 6.49 0.54 
8/29/96 17:56:11 604.0463 16.507 604.001 6.46 0.54 
8/29/96 18:01:11 609.0463 16.47 609.001 6.42 0.53 
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January 1997 
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where: 

TABLE 0-8 

HVORSLEV SLUG TEST ANALYSIS 
RISING HEAD TEST MW-10R 

K = £In ~ h2 30.48 r /n(~) j 2L. R. (t2-t1) 

r c = casing radius (feet) 

R e = equivalent radius (feet) 

Le = length of screened interval (feet) 

t = time (minutes) 
h t = head at time t (feet) 

INPUT PARAMETERS RESULTS 

'c = 0.08 

Re= 0.15 

Le = 10 

t1 = 0 

t2 = 10 

h11h o = 1.00 

h21h o = 0.095 

I 
--------~----------------. . 

--------~--------i--------

--------.--------~--------

________________ ~ ________ L- ________ 1 _______ _ 

K= 1.7SE-04 em/sec 

K= 4.98E-01 ft/day 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~t~~~~~~~~ 
--------~--------~-------~--------~--------

________ ~-------.--------l------ __ 
. . i 

--------~-------~--------f--------
! 

-------------------------~--------
, I I 

. i 

-------}--------·--------f--------
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- - - - 0 --- --- ------ ,--------
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I 01 0 

I 
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Project Name: 216 Paterson Plank Road Site, New Jersey 

Project No.: 943-6222 
Test Date: 08/29/96 

7.0 

Analysis By: 
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8.0 
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FG 
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January 1997 

FUe:Mw10rslg.xls/DATA 

TABLE 0-8 

RISING HEAD TEST MW-10R 
WELL NO. MW-10R 

DATE 
INITIAL DEPTH TO WATER 

CASING DIAMETER 
SAND DIAMETER 

TOP OF OPEN INTERVAL 
BOTTOM OF OPEN INTERVAL 

SATURATED THICKNESS 
WATER TABLE TO BOTTOM OF SCREEN 

EQUIVALENT DIAMETER 
OPEN INTERVAL LENGTH 

STATIC IN SCREEN? 
MAX. HEAD CHANGE 

MAX. HEAD IN SCREEN? 

DATE TIME EVENT DEPTH Te 
ELAPSED WATER 

TIME 
(HR:M:S) (MIN) (FEET) 

8/29/96 18:15:24 0.0000 22.996 
8/29/96 18:15:24 0.0050 22.968 
8/29/96 18:15:24 0.0100 22.954 
8/29/96 18:15:24 0.0150 22.936 
8/29/96 18:15:25 0.0200 22.922 
8/29/96 18:15:25 0.0250 22.894 
8/29/96 18:15:25 0.0300 22.871 
8/29/96 18:15:26 0.0350 22.853 
8/29/96 18:15:26 0.0400 22.830 
8/29/96 18:15:26 0.0450 22.816 
8/29/96 18:15:27 0.0500 22.805 
8/29/96 18:15:27 0.0550 22.772 
8/29/96 18:15:27 0.0600 22.758 
8/29/96 18:15:27 0.0650 22.731 
8/29/96 18:15:28 0.0700 22.708 
8/29/96 18:15:28 0.0750 22.694 
8/29/96 18:15:28 0.0800 22.648 
8/29/96 18:15:29 0.0850 22.632 
8/29/96 18:15:29 0.0900 22.613 
8/29/96 18:15:29 0.0950 22.599 
8/29/96 18:15:30 0.1000 22.581 
8/29/96 18:15:30 0.1058 22.558 
8/29/96 18:15:30 0.1120 22.530 
8/29/96 18:15:31 0.1185 22.507 
8/29/96 18:15:31 0.1255 22.479 
8/29/96 18:15:31 0.1328 22.449 
8/29/96 18:15:32 0.1407 22.417 
8/29/96 18:15:32 0.1490 22.362 
8/29/96 18:15:33 0.1578 22.329 
8/29/96 18:15:34 0.1672 22.297 
8/29/96 18:15:34 0.1770 22.258 
8/29/96 18:15:35 0.1875 22.216 
8/29/96 18:15:35 0.1985 22.175 
8/29/96 18:15:36 0.2102 22.129 
8/29/96 18:15:37 0.2227 22.078 

8/29/96 
6.79 

2 
3.5 
55.5 
65.5 
100 

58.71 
2.54 
10 
N 

16.21 
N 

TEST 
ELAPSED 

TIME 
(MIN) 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.106 
0.112 
0.119 
0.126 
0.133 
0.141 
0.149 
0.158 
0.167 
0.177 
0.188 
0.199 
0.210 
0.223 

FEET (btoc) 
INCHES 
INCHES 
FEET (btoc) 
FEET (btoc) 
FEET 
FEET 
INCHES 
FEET 

FEET 

HEAD 

(FEET) 

16.21 
16.18 
16.16 
16.15 
16.13 
16.10 
16.08 
16.06 
16.04 
16.03 
16.02 
15.98 
15.97 
15.94 
15.92 
15.90 
15.86 
15.84 
15.82 
15.81 
15.79 
15.77 
15.74 
15.72 
15.69 
15.66 
15.63 
15.57 
15.54 
15.51 
15.47 
15.43 
15.39 
15.34 
15.29 

8/29/96 . 18:15:38 0.2358 22.029 0.236 . . 15.24 

8/29/96 18:15:38 0.2498 21.974 0.250 15.18 
8/29/96 18:15:39 0.2647 21.914 0.265 15.12 

Golder Associates 

943-6222 

HEAD 
RATIO 

1.00 
1.00 
1.00 
1.00 
1.00 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.97 
0.97 
0.97 
0.97 
0.97 
0.97 
0.96 
0.96 
0.96 
0.96 
0.95 
0.95 
0.95 
0.95 
0.94 
0.94 
0.94 
0.93 
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January 1997 TABLE 0-8 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/29/96 18:15:40 0.2803 21.856 0.280 15.07 0.93 
8/29/96 18:15:41 0.2970 21.792 0.297 15.00 0.93 
8/29/96 18:15:42 0.3147 21.727 0.315 14.94 0.92 
8/29/96 18:15:44 0.3333 21.651 0.333 14.86 0.92 
8/29/96 18:15:45 0.3532 21.577 0.353 14.79 0.91 
8/29/96 18:15:46 0.3742 21.497 0.374 14.71 0.91 
8/29/96 18:15:47 0.3963 21.414 0.396 14.62 0.90 
8/29/96 18:15:49 0.4198 21.324 0.420 14.53 0.90 
8/29/96 18:15:50 0.4447 21.236 0.445 14.45 0.89 
8/29/96 18:15:52 0.4697 21.144 0.470 14.35 0.89 
8/29/96 18:15:53 0.4963 21.049 0.496 14.26 0.88 
8/29/96 18:15:55 0.5247 20.948 0.525 14.16 0.87 
8/29/96 18:15:57 0.5547 20.844 0.555 14.05 0.87 
8/29/96 18:15:59 0.5863 20.731 0.586 13.94 0.86 
8/29/96 18:16:01 0.6213 20.611 0.621 13.82 0.85 
8/29/96 18:16:03 0.6580 20.484 0.658 13.69 0.84 
8/29/96 18:16:05 0.6963 20.357 0.696 13.57 0.84 
8/29/96 18:16:08 0.7380 20.214 0.738 13.42 0.83 
8/29/96 18:16:10 0.7813 20.073 0.781 13.28 0.82 
8/29/96 18:16:13 0.8280 19.919 0.828 13.13 0.81 
8/29/96 18:16:16 0.8763 19.764 0.876 12.97 0.80 
8/29/96 18:16:19 0.9280 19.598 0.928 12.81 0.79 
8/29/96 18:16:22 0.9830 19.430 0.983 12.64 0.78 
8/29/96 18:16:26 1.0413 19.252 1.041 12.46 0.77 
8/29/96 18:16:30 1.1030 19.065 1.103 12.28 0.76 
8/29/96 18:16:34 1.1680 18.879 1.168 12.09 0.75 
8/29/96 18:16:38 1.2380 18.673 1.238 11.88 0.73 
8/29/96 18:16:42 1.3113 18.459 1.311 11.67 0.72 
8/29/96 18:16:47 1.3897 18.240 1.390 11.45 0.71 
8/29/96 18:16:52 1.4730 18.016 1.473 11.23 0.69 
8/29/96 18:16:57 1.5613 17.783 1.561 10.99 0.68 
8/29/96 18:17:03 1.6547 17.543 1.655 10.75 0.66 
8/29/96 18:17:09 1.7530 17.296 1.753 10.51 0.65 
8/29/96 18:17:15 1.8580 17.045 1.858 10.26 0.63 
8/29/96 18:17:22 1.9680 16.784 1.968 9.99 0.62 
8/29/96 18:17:29 2.0847 16.510 2.085 9.72 0.60 
8/29/96 18:17:36 2.2097 16.237 2.210 9.45 0.58 
8/29/96 18:17:44 2.3413 15.954 2.341 9.16 0.57 
8/29/96 18:17:52 2.4813 15.670 2.481 8.88 0.55 
8/29/96 18:18:01 2.6297 15.375 2.630 8.59 0.53 
8/29/96 18:18:11 2.7863 15.063 2.786 8.27 0.51 
8/29/96 18:18:21 2.9530 14.757 2.953 7.97 0.49 
8/29/96 18:18:31 3.1297 14.447 3.130 7.66 0.47 
8/29/96 18:18:42 3.3163 14.136 3.316 7.35 0.45 
8/29/96 18:18:54 3.5147 13.822 3.515 7.03 0.43 
8/29/96 18:19:07 3.7247 13.506 3.725 6.72 0.41 
8/29/96 18:19:20 3.9463 13.195 3.946 6.41 0.40 
8/29/96 18:19:34 4.1813 12.886 4.181 6.10 0.38 
8/29/96 18:19:49 4.4297 12.574 4.430 5.78 0.36 
8/29/96 18:20:05 4.6930 12.268 4.693 5.48 0.34 
8/29/96 18:20:22 4.9730 11.961 4.973 5.17 0.32 
8/29/96 18:20:40 5.2697 11.666 5.270 4.88 0.30 
8/29/96 18:20:58 5.5830 11.373 5.583 4.58 0.28 
8/29/96 18:21:18 5.9147 11.089 5.915 4.30 0.27 
8/29/96 18:21 :39 6.2663 10.814 6.266 4.02 0.25 
8/29/96 18:22:02 6.6397 10.545 6.640 3.76 0.23 
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January 1997 TABLE 0-8 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEED (MIN) (FEET) 

8/29/96 18:22:26 7.0347 10.293 7.035 3.50 0.22 
8/29/96 18:22:51 7.4530 10.046 7.453 3.26 0.20 
8/29/96 18:23:17 7.8963 9.809 7.896 3.02 0.19 
8/29/96 18:23:45 8.3663 9.585 8.366 2.80 0.17 
8/29/96 18:24:15 8.8647 9.375 8.865 2.59 0.16 
8/29/96 18:24:47 9.3913 9.177 9.391 2.39 0.15 
8/29/96 18:25:20 9.9497 8.994 9.950 2.20 0.14 
8/29/96 18:25:56 10.5413 8.821 10.541 2.03 0.13 
8/29/96 18:26:34 11.1680 8.651 11.168 1.86 0.11 
8/29/96 18:27:13 11.8313 8.492 11.831 1.70 0.11 
8/29/96 18:27:56 12.5347 8.344 12.535 1.55 0.10 
8/29/96 18:28:40 13.2797 8.217 13.280 1.43 0.09 
8/29/96 18:29:28 14.0697 8.088 14.070 1.30 0.08 
8/29/96 18:30:18 14.9063 7.980 14.906 1.19 0.07 
8/29/96 18:31:11 15.7913 7.869 15.791 1.08 0.07 
8/29/96 18:32:07 16.7297 7.770 16.730 0.98 0.06 
8/29/96 18:33:07 17.7230 7.677 17.723 0.89 0.05 
8/29/96 18:34:10 18.7763 7.594 18.776 0.80 0.05 
8/29/96 18:35:17 19.8913 7.516 19.891 0.73 0.04 
8/29/96 18:36:28 21.0730 7.449 21.073 0.66 0.04 
8/29/96 18:37:43 22.3247 7.384 22.325 0.59 0.04 
8/29/96 18:39:02 23.6497 7.324 23.650 0.53 0.03 
8/29/96 18:40:27 25.0547 7.269 25.055 0.48 0.03 
8/29/96 18:41 :56 26.5430 7.221 26.543 0.43 0.03 
8/29/96 18:43:31 28.1180 7.175 28.118 0.39 0.02 
8/29/96 18:45:11 29.7863 7.138 29.786 0.35 0.02 
8/29/96 18:46:57 31.5547 7.101 31.555 0.31 0.02 
8/29/96. 18:48:49 33.4280 7.064 33.428 0.27 0.02 
8/29/96 18:50:48 35.4113 7.036 35.411 0.25 0.02 
8/29/96 18:52:54 37.5130 7.008 37.513 0.22 0.01 
8/29/96 18:55:08 39.7397 6.985 39.740 0.20 0.01 
8/29/96 18:57:29 42.0980 6.962 42.098 0.17 0.01 
8/29/96 18:59:59 44.5963 6.946 44.596 0.16 0.01 
8/29/96 19:02:38 47.2430 6.932 47.243 0.14 0.01 
8/29/96 19:05:26 50.0463 6.914 50.046 0.12 0.01 
8/29/96 19:08:24 53.0147 6.900 53.015 0.11 0.01 
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January 1997 

o 

TABLE 0-9 

HVORSLEV SLUG TEST ANALYSIS 
RISING HEAD TEST MW-11 R TEST 1 

K=£'n~ h2 30.48 [ 'n(~) 1 
2L. R. (t2-t1) 

where: r c = casing radius (feet) 

Re = equivalent radius (feet) 

L e = length of screened interval (feet) 
t = time (minutes) 
hi = head at time t (feet) 

INPUT PARAMETERS RESULTS 
rc = 

Re= 
Le = 
t1 = 
t2 = 

h11h o = 
h21h o = 

0.15 
0.15 
10 
o 
1 

1.00 
0.01 

K= 
K= 

1.0SE-02 em/sec 
2.98E+01 ftJday 

-====================================================~=========================== 

-----------------------------------------------------------------------, 

~ 00 
~'O 0.1 +-----------------~~~----------------------------------------~ -------------------------0-- --------------------------.---------------------------lB ----------- ------------- --0 -. --------- - - -- ----------- -r-------- -- ------ -----------

I ~ ~~~~ ~ ~ ~~ ~~~=~~~ ~ ~~ ~ ~ ~~~-~~~~~~ ~ ~~;=~~~~~~ ~~~~~ ~~~~ ~~~ ~~ ~~~~ ~~~~~~~~~~~ ~ ~~ ~ ~ ~ 
, 

----------------------------------------- -----------------------------------------
I 

0.01~--------------------------------------~--------------------~ 
i 
i 
I 

0.0 0.5 1.0 1.51 
Time (min) 

Project Name: 216 Paterson Plank Road Site. New Jersey 

Project No.: 943-6222 

Test Date: 08/27/96 

File:MWll RSLG.XLS/HVORSLEV Golder Associates 

Analysis By: 

Checked By: 

Analysis Date: 

SDM 

FG 
1/20197 

I 

I 
I 
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January 1997 

File:MWll RSLG.XLS/DATA 

TABLE 0-9 

RISING HEAD TEST MW-11R TEST 1 

WELL NO. W-11R TES 

DATE 8/27/96 

INITIAL DEPTH TO WATER 5.51 

CASING DIAMETER 3.5 

SAND DIAMETER 3.5 

TOP OF OPEN INTERVAL 48 

BOTTOM OF OPEN INTERVAL 58 

SATURATED THICKNESS 10 

WATER TABLE TO BOTTOM OF SCREEN 52.49 

EQUIVALENT DIAMETER 3.50 

OPEN INTERVAL LENGTH 10 

STATIC IN SCREEN? N 

MAX. HEAD CHANGE 10.65 

MAX. HEAD IN SCREEN? N 

DATE TIME EVENT DEPTH TO TEST 

ELAPSED WATER ELAPSED 

TIME TIME 

(HR:M:S) (MIN) (FEET) (MIN) 

8/27/96 10:30:15 0.000 16.161 0.000 
8/27/96 10:30:15 0.005 16.114 0.005 
8/27/96 10:30:15 0.010 16.020 0.010 
8/27/96 10:30:15 0.015 15.879 0.015 
8/27/96 10:30:16 0.020 15.676 0.020 
8/27/96 10:30:16 0.025 15.591 0.025 
8/27/96 10:30:16 0.030 15.316 0.030 
8/27/96 10:30:17 0.035 15.072 0.035 
8/27/96 10:30:17 0.040 14.850 0.040 
8/27/96 10:30:17 0.045 14.454 0.045 
8/27/96 10:30:18 0.050 14.165 0.050 
8/27/96 10:30:18 0.055 13.835 0.055 
8/27/96 10:30:18 0.060 13.429 0.060 
8/27/96 10:30:18 0.065 13.185 0.065 
8/27/96 10:30:19 0.070 12.950 0.070 
8/27/96 10:30:19 0.075 12.816 0.075 
8/27/96 10:30:19 0.080 12.594 0.080 
8/27/96 10:30:20 0.085 12.463 0.085 
8/27/96 10:30:20 0.090 12.373 0.090 
8/27/96 10:30:20 0.095 12.177 0.095 
8/27/96 10:30:21 0.100 11.979 0.100 
8/27/96 10:30:21 0.106 11.865 0.106 
8/27/96 10:30:21 0.112 11.568 0.112 
8/27/96 10:30:22 0.119 11.672 0.119 
8/27/96 10:30:22 0.126 11.549 0.126 
8/27/96 10:30:22 0.133 11.379 0.133 
8/27/96 10:30:23 0.141 11.247 0.141 
8/27/96 10:30:23 0.149 10.922 0.149 
8/27/96 10:30:24 0.158 10.673 0.158 
8/27/96 10:30:25 0.167 10.484 0.167 
8/27/96 10:30:25 0.177 10.276 0.177 
8/27/96 10:30:26 0.188 10.064 0.188 
8/27/96 10:30:26 0.199 9.852 0.199 
8/27/96 10:30:27 0.210 9.626 0.210 
8/27/96 10:30:28 0.223 9.409 0.223 
8/27/96 10:30:29 0.236 9.183 0.236 
8/27/96 10:30:29 0.250 8.915 0.250 
8/27/96 10:30:30 0.265 8.685 0.265 
8/27/96 10:30:31 0.280 8.431 0.280 

Golder Associates 

FEET (bloc) 

INCHES 

INCHES 

FEET (bloc) 

FEET (bloc) 

FEET 

FEET 

INCHES 

FEET 

FEET 

HEAD 

(FEET) 

10.65 
10.60 
10.51 
10.37 
10.17 
10.08 
9.81 
9.56 
9.34 
8.94 
8.66 
8.33 
7.92 
7.68 
7.44 
7.31 
7.08 
6.95 
6.86 
6.67 
6.47 
6.36 
6.06 
6.16 
6.04 
5.87 
5.74 
5.41 
5.16 
4.97 
4.77 
4.55 
4.34 
4.12 
3.90 
3.67 
3.41 
3.18 
2.92 

943-6222 

HEAD 

RATIO 

1.00 
1.00 
0.99 
0.97 
0.95 
0.95 
0.92 
0.90 
0.88 
0.84 
0.81 
0.78 
0.74 
0.72 
0.70 
0.69 
0.67 
0.65 
0.64 
0.63 
0.61 
0.60 
0.57 
0.58 
0.57 
0.55 
0.54 
0.51 
0.48 
0.47 
0.45 
0.43 
0.41 
0.39 
0.37 
0.34 
0.32 
0.30 
0.27 
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January 1997 TABLE 0-9 943-6222 

DATE TIME EVENT DEPTH TO TEST HEAD HEAD 

ELAPSED WATER ELAPSED RATIO 

TIME TIME 

(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/27/96 10:30:32 0.297 8.200 0.297 2.69 0.25 
8/27/96 10:30:33 0.315 7.946 0.315 2.44 0.23 
8/27/96 10:30:35 0.333 7.695 0.333 2.19 0.21 
8/27/96 10:30:36 0.353 7.478 0.353 1.97 0.18 
8/27/96 10:30:37 0.374 7.238 0:374 1.73 0.16 
8/27/96 10:30:38 0.396 7.012 0.396 1.50 0.14 
8/27/96 10:30:40 0.420 6.816 0.420 1.31 0.12 
8/27/96 10:30:41 0.445 6.632 0.445 1.12 0.11 
8/27/96 10:30:43 0.470 6.472 0.470 0.96 0.09 
8/27/96 10:30:44 0.496 6.336 0.496 0.83 0.08 
8/27/96 10:30:46 0.525 6.223 0.525 0.71 0.07 
8/27/96 10:30:48 0.555 6.138 0.555 0.63 0.06 
8/27/96 10:30:50 0.586 6.073 0.586 0.56 0.05 
8/27/96 10:30:52 0.621 6.034 0.621 0.52 0.05 
8/27/96 10:30:54 0.658 6.016 0.658 0.51 0.05 
8/27/96 10:30:56 0.696 6.007 0.696 0.50 0.05 
8/27/96 10:30:59 0.738 5.993 0.738 0.48 0.05 
8/27/96 10:31:01 0.781 5.988 0.781 0.48 0.04 
8/27/96 10:31:04 0.828 5.983 0.828 0.47 0.04 
8/27/96 10:31 :07 0.876 5.983 0.876 0.47 0.04 
8/27/96 10:31:10 0.928 5.979 0.928 0.47 0.04 
8/27/96 10:31:13 0.983 5.974 0.983 0.46 0.04 
8/27/96 10:31:17 1.041 5.974 1.041 0.46 0.04 
8/27/96 10:31:21 1.103 5.970 1.103 0.46 0.04 
8/27/96 10:31 :25 1.168 5.970 1.168 0.46 0.04 
8/27/96 10:31:29 1.238 5.970 1.238 0.46 0.04 
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January 1997 TABLE 0-10 

HVORSLEV SLUG TEST ANALYSIS 
RISING HEAD TEST MW-11 R-TEST 2 

where: 

K = £In~ h2 30.48 r ln(~) 1 
2L. R. (t2 - t1) 

r c = casing radius (feet) 

Re = equivalent radius (feet) 

Le = length of screened interval (feet) 

t = time (minutes) 
h t = head at time t (feet) 

INPUT PARAMETERS RESULTS 

rc = 0.15 

Re = 0.15 

Le = 10 

t1 = 0 

t2 = 1.5 

h11h o = 1.10 

h21h o = 0.0002 

I 
K= 
K= 

1.31 E-02 em/sec 
3.72E+01 ft/day I 

- - -- - - - -- - - - - - - - -- - - - -- - - - -- - - - - - - - - - - - - - - - - - - - - --- -:- - - - - - - - - -- - - - - - - - - - - - - -- - --
-----------------------~----------------------------.----------------------------

--------------------------------------------------.----------------------------
------------------------------------------------1----------------------------

-----------------,---------------------------i----------------------------
-------------------------------------------j----------------------------

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1- - - - - - - - - - - - - - - - - - - - - - - - - - --

o i 
0.1 r--------------D--~-------------------------T_------------------~ 

~~~~~~~~~~~~~~~~~~~~~~:~=:~~~~~~~:~~~~~~~~~~~~~~~~~~~~3~~~~~~~~~~~:~:~:~=~=~:===:~~ :2 ------ ---------- -----0- - - - - -- - - - - - -- - - - -- -- - - - - - - - - - - -I- - - --- - - ---- ---- - ---- --- ----
ro : ::: :: :: :::::::::::: :: 0:::: :: _ :: : : :: :: :: : :: ::: : : : : : : :: : ::: ::::::::::::::::::::::::: :: 

, ~ - - - - - - - - - - - - - - - - - - - - - - - D - - • - - - - - - - - - - - - - - - - - - - - - - - - - - -1- ---------------------------
m -------------------------~----------- ----------------J----------------------------
I 0 I 

00 
0.01 +------------------------=~~----~~------+.--------------------_4 

: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~TI ~ ~f ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~!~ ~ ~ ~ ~ ~; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ 
-- -- -- -- --- -- -- --- ---- --- -- ~ -- ---- ----------- --- ----- -- -I- ~- - -0-- -0---0--- 0 -- - --- --
_______________________________________________________ J ____ _ 

I 
I 

0.001~----------------------------~--~~------~!--------~----------~ 
0.0 0.5 Time (min) 

File:11r2slg.xls/HVORSLEV 
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January 1997 TABLE D-10 943-6222 

RISING HEAD TEST MW-llR-TEST 2 

WELL NO. MW-11R 

DATE 8/27/96 

INITIAL DEPTH TO WATER 5.97 FEET (bloc) 

CASING DIAMETER 3.5 INCHES 

SAND DIAMETER 3.5 INCHES 

TOP OF OPEN INTERVAL 48 FEET (bloc) 

BOnOM OF OPEN INTERVAL 58 FEET (bloc) 

SATURATED THICKNESS 10 FEET 

WATER TABLE TO BOnOM OF SCREEN 52.03 FEET 

EQUIVALENT DIAMETER 3.50 INCHES 

OPEN INTERVAL LENGTH 10 FEET 

STATIC IN SCREEN? N 

MAX. HEAD CHANGE 10.18 FEET 

MAX. HEAD IN SCREEN? N 

DATE TIME EVENT DEPTH TO TEST HEAD HEAD 

ELAPSED WATER ELAPSED RATIO 

TIME TIME 

(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/27/96 10:47:14 0.000 16.15 10.18 
8/27/96 10:47:14 0.005 16.16 10.19 
8/27/96 10:47:14 0.010 16.16 10.19 
8/27/96 10:47:14 0.015 16.16 10.19 
8/27/96 10:47:15 0.020 16.16 10.19 
8/27/96 10:47:15 0.025 16.16 10.19 
8/27/96 10:47:15 0.030 16.16 10.19 
8/27/96 10:47:16 0.035 16.16 10.19 
8/27/96 10:47:16 0.040 16.16 10.19 
8/27/96 10:47:16 0.045 16.16 10.19 
8/27/96 10:47:17 0.050 16.16 10.19 
8/27/96 10:47:17 0.055 16.16 0.000 10.19 1.00 
8/27/96 10:47:17 0.060 16.15 0.005 10.18 1.00 
8/27/96 10:47:17 0.065 16.15 0.010 10.18 1.00 
8/27/96 10:47:18 0.070 16.12 0.015 10.15 1.00 
8/27/96 10:47:18 0.075 16.05 0.020 10.08 0.99 
8/27/96 10:47:18 0.080 15.96 0.025 9.99 0.98 
8/27/96 10:47:19 0.085 15.80 0.030 9.83 0.97 
8/27/96 10:47:19 0.090 15.58 0.035 9.61 0.94 
8/27/96 10:47:19 0.095 15.37 0.040 9.40 0.92 
8/27/96 10:47:20 0.100 15.02 0.045 9.05 0.89 
8/27/96 10:47:20 0.106 14.60 0.051 8.63 0.85 
8/27/96 10:47:20 0.112 14.09 0.057 8.12 0.80 
8/27/96 10:47:21 0.119 13.65 0.064 _ 7.68 0.75 
8/27/96 10:47:21 0.126 13.08 0.071 7.11 0.70 
8/27/96 10:47:21 0.133 12.77 0.078 6.80 0.67 
8/27/96 10:47:22 0.141 12.21 0.086 6.24 0.61 
8/27/96 10:47:22 0.149 11.93 0.094 5.96 0.59 
8/27/96 10:47:23 0.158 11.68 0.103 5.71 0.56 
8/27/96 10:47:24 0.167 11.47 0.112 5.50 0.54 
8/27/96 10:47:24 0.177 11.25 0.122 5.28 0.52 
8/27/96 10:47:25 0.188 10.96 0.133 4.99 0.49 
8/27/96 10:47:25 0.199 10.67 0.144 4.70 0.46 
8/27/96 10:47:26 0.210 10.41 0.155 4.44 0.44 
8/27/96 10:47:27 0.223 10.08 0.168 4.11 0.40 
8/27/96 10:47:28 0.236 9.79 0.181 3.82 0.38 
8/27/96 10:47:28 0.250 9.45 0.195 3.48 0.34 
8/27/96 10:47:29 0.265 9.08 0.210 3.11 0.31 
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January 1997 TABLE 0-10 943-6222 

DATE TIME EVENT DEPTH TO TEST HEAD HEAD 

ELAPSED WATER ELAPSED RATIO 

TIME TIME 

(HR:M:S) (MIN) (FEET) (MIN) (FEEn . 
8/27/96 10:47:30 0.280 8.78 0.225 2.81 0.28 
8/27/96 10:47:31 0.297 8.45 0.242 2.48 0.24 
8/27/96 10:47:32 0.315 8.15 0.260 2.18 0.21 
8/27/96 10:47:34 0.333 7.83 0.278 1.86 0.18 
8/27/96 10:47:35 0.353 7.55 0.298 1.58 0.15 
8/27/96 10:47:36 0.374 7.25 0.319 1.28 0.13 
8/27/96 10:47:37 0.396 7.00 0.341 1.03 0.10 
8/27/96 10:47:39 0.420 6.77 0.365 0.80 0.08 
8/27/96 10:47:40 0.445 6.57 0.390 0.60 0.06 
8/27/96 10:47:42 0.470 6.41 0.415 0.44 0.04 
8/27/96 10:47:43 0.496 6.29 0.441 0.32 0.03 
8/27/96 10:47:45 0.525 6.20 0.470 0.23 0.02 
8/27/96 10:47:47 0.555 6.14 0.500 0.17 0.02 
8/27/96 10:47:49 0.586 6.11 0.531 0.14 0.01 
8/27/96 10:47:51 0.621 6.09 0.566 0.12 0.01 
8/27/96 10:47:53 0.658 6.07 0.603 0.10 0.01 
8/27/96 10:47:55 0.696 6.06 0.641 0.09 0.01 
8/27/96 10:47:58 0.738 6.04 0.683 0.07 0.01 
8/27/96 10:48:00 0.781 6.03 0.726 0.06 0.01 
8/27/96 10:48:03 0.828 6.03 0.773 0.06 0.01 
8/27/96 10:48:06 0.876 6.02 0.821 0.05 0.01 
8/27/96 10:48:09 0.928 6.02 0.873 0.05 0.00 
8/27/96 10:48: 12 0.983 6.01 0.928 0.04 0.00 
8/27/96 10:48:16 1.041 6.01 0.986 0.04 0.00 
8/27/96 10:48:20 1.103 6.01 1.048 0.04 0.00 
8/27/96 10:48:24 1.168 6.00 1.113 0.03 0.00 
8/27/96 10:48:28 1.238 6.00 1.183 0.03 0.00 
8/27/96 10:48:32 1.311 6.00 1.256 0.03 0.00 
8/27/96 10:48:37 1.390 6.00 1.335 0.03 0.00 
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January 1997 

o 
~ 

where: 

TABLE 0-11 

HVORSLEV SLUG TEST ANALYSIS 
RISING HEAD TEST MW-14D 

K = £'n ~ hz 30.48 

r 

In(~) 1 
2L. R. (t2-t1) 

rc = casing radius (feet) 

R a = equivalent radius (feet) 

La = length of screened interval (feet) 

t = time (minutes) 

h t = head at time t (feet) 

INPUT PARAMETERS RESULTS 

rc = 0.17 

R -e - 0.33 

Le = 14 

t1 = 0 

t2 = 1276 

h11h o = 1.00 

h21h o = 0.01 

K= S.80E-OS em/sec 
K= 1.93E-02 ft/day 

-----------~-----------
-----------4-----------, 
-----------~-----------

===========J=========== -----------J----------
I 
I 

-----------~-----------
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January 1997 

Flle:Mw14dslg.xls/DATA 

TABLE 0-11 

RISING HEAD TEST MW-14D 
WELL NO. MW-14D 

DATE 
INITIAL DEPTH TO WATER 

CASING DIAMETER 
SAND DIAMETER 

TOP OF OPEN INTERVAL 
BOTTOM OF OPEN INTERVAL 

SATURATED THICKNESS 
WATER TABLE TO BOTTOM OF SCREEN 

EQUIVALENT DIAMETER 
OPEN INTERVAL LENGTH 

STATIC IN SCREEN? 
MAX. HEAD CHANGE 

MAX. HEAD IN SCREEN? 

DATE TIME EVENT DEPTH TO 
ELAPSED WATER 

TIME 
(HR:M:S) (MIN) (FEET) 

8/27/96 15:27:39 0.000 17.961 
8/27/96 15:27:39 0.005 17.963 
8/27/96 15:27:39 0.010 17.961 
8/27/96 15:27:39 0.015 17.961 
8/27/96 15:27:40 0.020 17.961 
8/27/96 15:27:40 0.025 17.961 
8/27/96 15:27:40 0.030 17.959 
8/27/96 15:27:41 0.035 17.956 
8/27/96 15:27:41 0.040 17.956 
8/27/96 15:27:41 0.045 17.956 
8/27/96 15:27:42 0.050 17.954 
8/27/96 15:27:42 0.055 17.954 
8/27/96 15:27:42 0.060 17.954 
8/27/96 15:27:42 0.065 17.954 
8/27/96 15:27:43 0.070 17.954 
8/27/96 15:27:43 0.075 17.956 
8/27/96 15:27:43 0.080 17.952 
8/27/96 15:27:44 0.085 17.952 
8/27/96 15:27:44 0.090 17.950 
8/27/96 15:27:44 0.095 17.950 
8/27/96 15:27:45 0.100 17.950 
8/27/96 15:27:45 0.106 17.950 
8/27/96 15:27:45 0.112 17.947 
8/27/96 15:27:46 0.119 17.947 
8/27/96 15:27:46 0.126 17.947 
8/27/96 15:27:46 0.133 17.945 
8/27/96 15:27:47 0.141 17.943 
8/27/96 15:27:47 0.149 17.943 
8/27/96 15:27:48 0.158 17.940 
8/27/96 15:27:49 0.167 17.940 
8/27/96 15:27:49 0.177 17.938 
8/27/96 15:27:50 0.188 17.938 
8/27/96 15:27:50 0.199 17.938 
8/27/96 15:27:51 0.210 17.936 
8/27/96 15:27:52 0.223 17.936 
8/27/96 15:27:53 0.236 17.933 
8/27/96 15:27:53 0.250 17.931 
8/27/96 15:27:54 0.265 17.931 
8/27/96 15:27:55 0.280 17.929 

8/29/96 
0.92 

4 
8 

27 
41 
13 

40.08 
5.51 
14 
N 

17.04 
N 

TEST 
ELAPSED 

TIME 
(MIN) 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.106 
0.112 
0.119 
0.126 
0.133 
0.141 
0.149 
0.158 
0.167 
0.177 
0.188 
0.199 
0.210 
0.223 
0.236 
0.250 
0.265 
0.280 

Golder Associates 

FEET (btoc) 
INCHES 
INCHES 
FEET (btoc) 
FEET (btoc) 
FEET 
FEET 
INCHES 
FEET 

FEET 

HEAD 

(FEET) 

17.04 
17.04 
17.04 
17.04 
17.04 
17.04 
17.04 
17.04 
17.04 
17.04 
17.03 
17.03 
17.03 
17.03 
17.03 
17.04 
17.03 
17.03 
17.03 
17.03 
17.03 
17.03 
17.03 
17.03 
17.03 
17.03 
17.02 
17.02 
17.02 
17.02 
17.02 
17.02 
17.02 
17.02 
17.02 
17.01 
17.01 
17.01 
17.01 

943-6222 

HEAD 
RATIO 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
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January 1997 TABLE 0-11 943-6222 

DATE TIME EVENT DEPTH TO TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/27/96 15:27:56 0.297 17.927 0.297 17.01 1.00 
8/27/96 15:27:57 0.315 17.924 0.315 17.00 1.00 
8/27/96 15:27:59 0.333 17.924 0.333 17.00 1.00 
8/27/96 15:28:00 0.353 17.922 0.353 17.00 1.00 
8/27/96 15:28:01 0.374 17.920 0.374 17.00 1.00 
8/27/96 15:28:02 0.396 17.917 0.396 17.00 1.00 
8/27/96 15:28:04 0.420 17.915 0.420 17.00 1.00 
8/27/96 15:28:05 0.445 17.913 0.445 16.99 1.00 
8/27/96 15:28:07 0.470 17.910 0.470 16.99 1.00 
8/27/96 15:28:08 0.496 17.908 0.496 16.99 1.00 
8/27/96 15:28:10 0.525 17.906 0.525 16.99 1.00 
8/27/96 15:28:12 0.555 17.903 0.555 16.98 1.00 
8/27/96 15:28:14 0.586 17.901 0.586 16.98 1.00 
8/27/96 15:28:16 0.621 17.897 0.621 16.98 1.00 
8/27/96 15:28:18 0.658 17.894 0.658 16.97 1.00 
8/27/96 15:28:20 0.696 17.892 0.696 16.97 1.00 
8/27/96 15:28:23 0.738 17.890 0.738 16.97 1.00 
8/27/96 15:28:25 0.781 17.883 0.781 16.96 1.00 
8/27/96 15:28:28 0.828 17.880 0.828 16.96 1.00 
8/27/96 15:28:31 0.876 17.878 0.876 16.96 1.00 
8/27/96 15:28:34 0.928 17.871 0.928 16.95 0.99 
8/27/96 15:28:37 0.983 17.869 0.983 16.95 0.99 
8/27/96 15:28:41 1.041 17.864 1.041 16.94 0.99 
8/27/96 15:28:45 1.103 17.860 1.103 16.94 0.99 
8/27/96 15:28:49 1.168 17.855 1.168 16.94 0.99 
8/27/96 15:28:53 1.238 17.850 1.238 16.93 0.99 
8/27/96 15:28:57 1.311 17.846 1.311 16.93 0.99 
8/27/96 15:29:02 1.390 17.839 1.390 16.92 0.99 
8/27/96 15:29:07 1.473 17.834 1.473 16.91 0.99 
8/27/96 15:29:12 1.561 17.827 1.561 16.91 0.99 
8/27/96 15:29:18 1.655 17.820 1.655 16.90 0.99 
8/27/96 15:29:24 1.753 17.813 1.753 16.89 0.99 
8/27/96 15:29:30 1.858 17.807 1.858 16.89 0.99 
8/27/96 15:29:37 1.968 17.797 1.968 16.88 0.99 
8/27/96 15:29:44 2.085 17.790 2.085 16.87 0.99 
8/27/96 15:29:51 2.210 17.783 2.210 16.86 0.99 
8/27/96 15:29:59 2.341 17.774 2.341 16.85 0.99 
8/27/96 15:30:07 2.481 17.765 2.481 16.85 0.99 
8/27/96 15:30:16 2.630 17.754 2.630 16.83 0.99 
8/27/96 15:30:26 2.786 17.744 2.786 16.82 0.99 
8/27/96 15:30:36 2.953 17.730 2.953 16.81 0.99 
8/27/96 15:30:46 3.130 17.721 3.130 16.80 0.99 
8/27/96 15:30:57 3.316 17.707 3.316 16.79 0.99 
8/27/96 15:31:09 3.515 17.696 3.515 16.78 0.98 
8/27/96 15:31:22 3.725 17.682 3.725 16.76 0.98 
8/27/96 15:31:35 3.946 17.668 3.946 16.75 0.98 
8/27/96 15:31:49 4.181 17.652 4.181 16.73 0.98 
8/27/96 15:32:04 4.430 17.638 4.430 16.72 0.98 
8/27/96 15:32:20 4.693 17.620 4.693 16.70 0.98 
8/27/96 15:32:37 4.973 17.604 4.973 16.68 0.98 
8/27/96 15:32:55 5.270 17.585 5.270 16.67 0.98 
8/27/96 15:33:13 5.583 17.564 5.583 16.64 0.98 
8/27/96 15:33:33 5.915 17.544 5.915 16.62 0.98 
8/27/96 15:33:54 6.266 17.521 6.266 16.60 0.97 
8/27/96 15:34:17 6.640 17.497 6.640 16.58 0.97 
8/27/96 15:34:41 7.035 17.474 7.035 16.55 0.97 
8/27/96 15:35:06 7.453 17.447 7.453 16.53 0.97 
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January 1997 TABLE 0-11 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/27/96 15:35:32 7.896 17.419 7.896 16.50 0.97 
8/27/96 15:36:00 8.366 17.391 8.366 16.47 0.97 
8/27/96 15:36:30 8.865 17.361 8.865 16.44 0.96 
8/27/96 15:37:02 9.391 17.329 9.391 16.41 0.96 
8/27/96 15:37:35 9.950 17.290 9.950 16.37 0.96 
8/27/96 15:38:11 10.541 17.255 10.541 16.34 0.96 
8/27/96 15:38:49 11.168 17.216 11.168 16.30 0.96 
8/27/96 15:39:28 11.831 17.179 11.831 16.26 0.95 
8/27/96 15:40:11 12.535 17.135 12.535 16.22 0.95 
8/27/96 15:40:55 13.280 17.091 13.280 16.17 0.95 
8/27/96 15:41 :43 14.070 17.045 14.070 16.13 0.95 
8/27/96 15:42:33 14.906 16.995 14.906 16.08 0.94 
8/27/96 15:43:26 15.791 16.942 15.791 16.02 0.94 
8/27/96 15:44:22 16.730 16.889 16.730 15.97 0.94 
8/27/96 15:45:22 17.723 16.831 17.723 15.91 0.93 
8/27/96 15:46:25 18.776 16.769 18.776 15.85 0.93 
8/27/96 15:47:32 19.891 16.704 19.891 15.78 0.93 
8/27/96 15:48:43 21.073 16.637 21.073 15.72 0.92 
8/27/96 15:49:58 22.325 16.563 22.325 15.64 0.92 
8/27/96 15:51:17 23.650 16.487 23.650 15.57 0.91 
8/27/96 15:52:42 25.055 16.406 25.055 15.49 0.91 
8/27/96 15:54:11 26.543 16.323 26.543 15.40 0.90 
8/27/96 15:55:46 28.118 16.229 28.118 15.31 0.90 
8/27/96 15:57:26 29.786 16.139 29.786 15.22 0.89 
8/27/96 15:59:12 31.555 16.040 31.555 15.12 0.89 
8/27/96 16:01:04 33.428 15.936 33.428 15.02 0.88 
8/27/96 16:03:03 35.411 15.827 35.411 14.91 0.87 
8/27/96 16:05:09 37.513 15.714 37.513 14.79 0.87 
8/27/96 16:07:23 39.740 15.594 39.740 14.67 0.86 
8/27/96 16:09:44 42.098 15.470 42.098 14.55 0.85 
8/27/~6 16:12:14 44.596 15.338 44.596 14.42 0.85 
8/27/96 16:14:53 47.243 15.200 47.243 14.28 0.84 
8/27/96 16:17:41 50.046 15.055 50.046 14.14 0.83 
8/27/96 16:20:39 53.015 14.902 53.015 13.98 0.82 
8/27/96 16:23:48 56.160 14.741 56.160 13.82 0.81 
8/27/96 16:27:08 59.491 14.575 59.491 13.66 0.80 
8/27/96 16:30:40 63.020 14.402 63.020 13.48 0.79 
8/27/96 16:34:24 66.758 14.222 66.758 13.30 0.78 
8/27/96 16:38:22 70.718 14.028 70.718 13.11 0.77 
8/27/96 16:42:33 74.911 13.830 74.911 1.2.91 0.76 
8/27/96 16:47:00 79.355 13.622 79.355 12.70 0.75 
8/27/96 16:51:42 84.061 13.410 84.061 12.49 0.73 
8/27/96 16:56:41 89.046 13.186 89.046 12.27 0.72 
8/27/96 17:01:58 94.326 12.951 94.326 12.03 0.71 
8/27/96 17:07:34 99.920 12.707 99.920 11.79 0.69 
8/27/96 17:13:29 105.845 12.457 105.845 11.54 0.68 
8/27/96 17:19:46 112.120 12.199 112.120 11.28 0.66 
8/27/96 17:26:25 118.768 11.929 118.768 11.01 0.65 
8/27/96 17:33:27 125.810 11.650 125.810 10.73 0.63 
8/27/96 17:40:55 133.268 11.362 133.268 10.44 0.61 
8/27/96 17:48:49 141.168 11.066 141.168 10.15 0.60 
8/27/96 17:57:11 149.536 10.762 149.536 9.84 0.58 
8/27/96 18:06:03 158.401 10.451 158.401 9.53 0.56 
8/27/96 18:15:26 167.791 10.128 167.791 9.21 0.54 
8/27/96 18:25:23 177.738 9.756 177.738 8.84 0.52 
8/27/96 18:35:55 188.275 9.422 188.275 8.50 0.50 
8/27/96 18:47:05 199.435 9.085 199.435 8.17 0.48 
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January 1997 TABLE 0-11 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR;M;S) . (MIN) (FEET) (MIN) (FEET) 

8/27/96 18:58;54 211.256 8.741 211.256 7.82 0.46 
8/27/96 19;11;25 223.778 8.395 223.778 7.48 0.44 
8/27/96 19;24;41 237.043 8.045 237.043 7.13 0.42 
8/27/96 19:38:44 251.093 7.690 251.093 6.77 0.40 
8/27/96 19;53;37 265.976 7.337 265.976 6.42 0.38 
8/27/96 20;09;23 281.741 6.981 281.741 6.06 0.36 
8/27/96 20:26:05 298.440 6.626 298.440 5.71 0.33 
8/27/96 20:43:46 316.128 6.276 316.128 5.36 0.31 
8/27/96 21;02;30 334.865 5.927 334.865 5.01 0.29 
8/27/96 21;22;21 354.711 5.586 354.711 4.67 0.27 
8/27/96 21;42:21 374.711 5.268 374.711 4.35 0.26 
8/27/96 22:02:21 394.711 4.972 394.711 4.05 0.24 
8/27/96 22:22;21 414.711 4.700 414.711 3.78 0.22 
8/27/96 22:42:21 434.711 4.446 434.711 3.53 0.21 
8/27/96 23:02:21 454.711 4.211 454.711 3.29 0.19 
8/27/96 23:22:21 474.711 3.997 474.711 3.08 0.18 
8/27/96 23:42:21 494.711 3.800 494.711 2.88 0.17 
8/28/96 0:02:21 514.711 3.616 514.711 2.70 0.16 
8/28/96 0:22:21 534.711 3.448 534.711 2.53 0.15 
8/28/96 0:42:21 554.711 3.293 554.711 2.37 0.14 
8/28/96 1:02:21 574.711 3.145 574.711 2.23 0.13 
8/28/96 1:22:21 594.711 3.016 594.711 2.10 0.12 
8/28/96 1:42:21 614.711 2.894 614.711 1.97 0.12 
8/28/96 2:02:21 634.711 2.781 634.711 1.86 0.11 
8/28/96 2:22:21 654.711 2.679 654.711 1.76 0.10 
8/28/96 2:42:21 674.711 2.585 674.711 1.67 0.10 
8/28/96 3:02:21 694.711 2.502 694.711 1.58 0.09 
8/28/96 3:22:21 714.711 2.426 714.711 1.51 0.09 
8/28/96 3:42:21 734.711 2.356 734.711 1.44 0.08 
8/28/96 4:02:21 754.711 2.292 754.711 1.37 0.08 
8/28/96 4:22:21 774.711 2.234 774.711 1.31 0.08 
8/28/96 4:42:21 794.711 2.181 794.711 1.26 0.07 
8/28/96 5:02:21 814.711 2.133 814.711 1.21 0.07 
8/28/96 5:22:21 834.711 2.089 834.711 1.17 0.07 
8/28/96 5:42:21 854.711 2.050 854.711 1.13 0.07 
8/28/96 6:02:21 874.711 2.013 874.711 1.09 0.06 
8/28/96 6:22:21 894.711 1.978 894.711 1.06 0.06 
8/28/96 6:42:21 914.711 1.941 914.711 1.02 0.06 
8/28/96 7:02;21 934.711 1.911 934.711 0.99 0.06 
8/28/96 7:22;21 954.711 1.881 954.711 0.96 0.06 
8/28/96 7:42:21 974.711 1.856 974.711 0.94 0.05 
8/28/96 8:02:21 994.711 1.828 994.711 0.91 0.05 
8/28/96 8:22:21 1014.711 1.803 1014.711 0.88 0.05 
8/28/96 8:42:21 1034.711 1.778 1034.711 0.86 0.05 
8/28/96 9:02:21 1054.711 1.754 1054.711 0.83 0.05 
8/28/96 9:22:21 1074.711 1.734 1074.711 0.81 0.05 
8/28/96 9:42:21 1094.711 1.713 1094.711 0.79 0.05 
8/28/96 10:02:21 1114.711 1.697 1114.711 0.78 0.05 
8/28/96 10:22:21 1134.711 1.678 1134.711 0.76 0.04 
8/28/96 10:42:21 1154.711 1.662 1154.711 0.74 0.04 
8/28/96 11 :02:21 1174.711 1.646 1174.711 0.73 0.04 
8/28/96 11 :22:21 1194.711 1.630 1194.711 0.71 0.04 
8/28/96 11 :42:21 1214.711 1.611 1214.711 0.69 0.04 
8/28/96 12:02:21 1234.711 1.600 1234.711 0.68 0.04 
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where: 

TABLE 0-12 

HVORSLEV SLUG TEST ANALYSIS 
RISING HEAD TEST MW-14R 

K = £In~ h z 30.48 r ln(~) 1 
2L. R. (t2 - t1) 

rc = casing radius (feet) 

Re = equivalent radius (feet) 

Le = length of screened interval (feet) 
t = time (minutes) 
h t = head at time t (feet) 

INPUT PARAMETERS RESULTS 

rc = 0.15 

Re= 0.15 

Le = 10 

t1 = 0 

t2 = 30 

h11h o = 1.00 

h21h o = 0.00 

I 
K= 
K= 

S.S3E-04 em/sec 

1.S7E+OO ftJday I 

=======:=====3=====:=======~============== -------------~-------------~--------------
-------------~-------------~--------------
-------------i-------------~--------------

I -------------1------------ -------------
-------------i------------- -------------

I 
0.1 +-------------------~~=_--------~----------r---------~~~~~~ 

--::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~3~~~~~~~~~~~~~~ 
o , --------,-------------,-------------~--------------

~ ===========================I========~~=================j=============j============== 13 ---------------------------}-------------1-- --------~-------------~--------------
I i I 
0.01~------~~~~~~~"~~~~~~~~~~~~~~~~~~~~~ 

.~~~~~~~~~~=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'j~~~~=~~~~~~3~~~~~~~~~~~~~~ 
:::-:::::---::_:-:::-:::-__ !::::::::-:--:1_:::::::--:-:1 __ :::--:::--_\'::"--:0::-:: 

i I ! liD 
0.001 L-_________ --'-' --------'------i--' -----' ---.::....,.--' 

0.0 

File: 14r2slg.xls/HVORSLEV 

5.0 10.0 Tirneo(min) 

Project Name: 216 Paterson Plank Road Site, New Jersey 
Project No.: 943-6222 

Test Date: 08/27/96 

Golder Associates 

20.0 

Analysis By: 

Checked By: 

Analysis Date: 

25.0 

SDM 

FG 
1/17/97 

30.0 

943-6222 
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File:14r2slg.xlsIDATA 

TABLE D-12 

RISING HEAD TEST MW-14R 
WELL NO. MW-14R 

DATE 
INITIAL DEPTH TO WATER 

CASING DIAMETER 
SAND DIAMETER 

TOP OF OPEN INTERVAL 
BOTTOM OF OPEN INTERVAL 

SATURATED THICKNESS 
WATER TABLE TO BOTTOM OF SCREEN 

EQUIVALENT DIAMETER 
OPEN INTERVAL LENGTH 

STATIC IN SCREEN? 
MAX. HEAD CHANGE 

MAX. HEAD IN SCREEN? 

DATE TIME EVENT DEPTH TC 
ELAPSED WATER 

TIME 
(HR:M:S) (MIN) (FEED 

8/27/96 13:59:35 0.000 33.848 
8/27/96 13:59:35 0.005 33.862 
8/27/96 13:59:35 0.010 33.929 
8/27/96 13:59:35 0.015 33.844 
8/27/96 13:59:36 0.020 33.922 
8/27/96 13:59:36 0.025 33.772 
8/27/96 13:59:36 0.030 33.791 
8/27/96 13:59:37 0.035 33.885 
8/27/96 13:59:37 0.040 33.823 
8/27/96 13:59:37 0.045 33.823 
8/27/96 13:59:38 0.050 33.848 
8/27/96 13:59:38 0.055 33.710 
8/27/96 13:59:38 0.060 33.701 
8/27/96 13:59:38 0.065 33.654 
8/27/96 13:59:39 0.070 33.541 
8/27/96 13:59:39 0.075 33.403 
8/27/96 13:59:39 0.080 33.235 
8/27/96 13:59:40 0.085 33.225 
8/27/96 13:59:40 0.090 33.135 
8/27/96 13:59:40 0.095 33.027 
8/27/96 13:59:41 0.100 32.995 
8/27/96 13:59:41 0.106 32.937 
8/27/96 13:59:41 0.112 32.870 
8/27/96 13:59:42 0.119 32.815 
8/27/96 13:59:42 0.126 32.757 
8/27/96 13:59:42 0.133 32.683 
8/27/96 13:59:43 0.141 32.621 
8/27/96 13:59:43 0.149 32.508 
8/27/96 13:59:44 0.158 32.448 
8/27/96 13:59:45 0.167 32.377 
8/27/96 13:59:45 0.177 32.300 
8/27/96 13:59:46 0.188 32.227 
8/27/96 13:59:46 0.199 32.151 
8/27/96 13:59:47 0.210 32.061 
8/27/96 13:59:48 0.223 31.966 
8/27/96 13:59:49 0.236 31.876 
8/27/96 13:59:49 0.250 31.777 
8/27/96 13:59:50 0.265 31.664 
8/27/96 13:59:51 0.280 31.542 

8/27/96 
2.175 

3.5 
3.5 
64 
74 
10 

71.825 
3.50 
10 
N 

31.67 
N 

TEST 
ELAPSED 

TIME 
(MIN) 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.071 
0.077 
0.084 
0.091 
0.098 
0.106 
0.114 
0.123 
0.132 
0.142 
0.153 
0.164 
0.175 
0.188 
0.201 
0.215 
0.230 
0.245 

Golder Associates 

FEET (btoc) 
INCHES 
INCHES 
FEET (btoc) 
FEET (btoc) 
FEET 
FEET 
INCHES 
FEET 

FEET 

-HEAD 

(FEET) 

31.67 
31.69 
31.75 
31.67 
31.75 
31.60 
31.62 
31.71 
31.65 
31.65 
31.67 
31.54 
31.53 
31.48 
31.37 
31.23 
31.06 
31.05 
30.96 
30.85 
30.82 
30.76 
30.70 
30.64 
30.58 
30.51 
30.45 
30.33 
30.27 
30.20 
30.13 
30.05 
29.98 
29.89 
29.79 
29.70 
29.60 
29.49 
29.37 

943-6222 

HEAD 
RATIO 

1.000 
0.998 
0.998 
0.999 
0.994 
0.994 
0.993 
0.989 
0.985 
0.980 
0.979 
0.976 
0.973 
0.972 
0.970 
0.968 
0.966 
0.964 
0.962 
0.960 
0.957 
0.955 
0.952 
0.950 
0.948 
0.945 
0.942 
0.939 
0.937 
0.934 
0.930 
0.926 
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January 1997 TABLE 0-12 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/27/96 13:59:52 0.297 31.433 0.262 29.26 0.923 
8/27/96 13:59:53 0.315 31.302 0.280 29.13 0.919 
8/27/96 13:59:55 0.333 31.170 0.298 29.00 0.914 
8/27/96 13:59:56 0.353 31.030 0.318 28.86 0.910 
8/27/96 13:59:57 0.374 30.877 0.339 28.70 0.905 
8/27/96 13:59:58 0.396 30.718 0.361 28.54 0.900 
8/27/96 14:00:00 0.420 30.559 0.385 28.38 0.895 
8/27/96 14:00:01 0.445 30.384 0.410 28.21 0.890 
8/27/96 14:00:03 0.470 30.208 0.435 28.03 0.884 
8/27/96 14:00:04 0.496 30.021 0.461 27.85 0.878 
8/27/96 14:00:06 0.525 29.828 0.490 27.65 0.872 
8/27/96 14:00:08 0.555 29.639 0.520 27.46 0.866 
8/27/96 14:00:10 0.586 29.424 0.551 27.25 0.859 
8/27/96 14:00:12 0.621 29.186 0.586 27.01 0.852 
8/27/96 14:00:14 0.658 28.947 0.623 26.77 0.844 
8/27/96 14:00:16 0.696 28.697 0.661 26.52 0.836 
8/27/96 14:00:19 0.738 28.425 0.703 26.25 0.828 
8/27/96 14:00:21 0.781 28.146 0.746 25.97 0.819 
8/27/96 14:00:24 0.828 27.851 0.793 25.68 0.810 
8/27/96 14:00:27 0.876 27.549 0.841 25.37 0.800 
8/27/96 14:00:30 0.928 27.228 0.893 25.05 0.790 
8/27/96 14:00:33 0.983 26.896 0.948 24.72 0.780 
8/27/96 14:00:37 1.041 26.548 1.006 24.37 0.769 
8/27/96 14:00:41 1.103 26.176 1.068 24.00 0.757 
8/27/96 14:00:45 1.168 25.798 1.133 23.62 0.745 
8/27/96 14:00:49 1.238 25.394 1.203 23.22 0.732 
8/27/96 14:00:53 1.311 24.981 1.276 22.81 0.719 
8/27/96 14:00:58 1.390 24.548 1.355 22.37 0.706 
8/27/96 14:01 :03 1.473 24.096 1.438 21.92 0.691 
8/27/96 14:01:08 1.561 23.630 1.526 21.46 0.677 
8/27/96 14:01:14 1.655 23.145 1.620 20.97 0.661 
8/27/96 14:01 :20 1.753 22.638 1.718 20.46 0.645 
8/27/96 14:01 :26 1.858 22.121 1.823 19.95 0.629 
8/27/96 14:01 :33 1.968 21.586 1.933 19.41 0.612 
8/27/96 14:01:40 2.085 21.042 2.050 18.87 0.595 
8/27/96 14:01:47 2.210 20.476 2.175 18.30 0.577 
8/27/96 14:01 :55 2.341 19.886 2.306 17.71 0.559 
8/27/96 14:02:03 2.481 19.307 2.446 17.13 0.540 
8/27/96 14:02:12 2.630 18.700 2.595 16.53 0.521 
8/27/96 14:02:22 2.786 18.078 2.751 15.90 0.502 
8/27/96 14:02:32 2.953 17.443 2.918 15.27 0.481 
8/27/96 14:02:42 3.130 16.800 3.095 14.63 0.461 
8/27/96 14:02:53 3.316 16.142 3.281 13.97 0.440 
8/27/96 14:03:05 3.515 15.480 3.480 13.31 0.420 
8/27/96 14:03:18 3.725 14.811 3.690 12.64 0.398 
8/27/96 14:03:31 3.946 14.140 3.911 11.97 0.377 
8/27/96 14:03:45 4.181 13.469 4.146 11.29 0.356 
8/27/96 14:04:00 4.430 12.793 4.395 10.62 0.335 
8/27/96 14:04:16 4.693 12.126 4.658 9.95 0.314 
8/27/96 14:04:33 4.973 11.467 4.938 9.29 0.293 
8/27/96 14:04:51 5.270 10.809 5.235 8.63 0.272 
8/27/96 14:05:09 5.583 10.163 5.548 7.99 0.252 
8/27/96 14:05:29 5.915 9.541 5.880 7.37 0.232 
8/27/96 14:05:50 6.266 8.918 6.231 6.74 0.213 
8/27/96 14:06:13 6.640 8.313 6.605 6.14 0.194 
8/27/96 14:06:37 7.035 7.732 7.000 5.56 0.175 
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January 1997 TABLE 0-12 943-6222 

DATE TIME EVENT DEPTH TO TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/27/96 14:07:02 7.453 7.179 7.418 5.00 0.158 
8/27/96 14:07:28 7.896 6.660 7.861 4.49 0.141 
8/27/96 14:07:56 8.366 6.164 8.331 3.99 0.126 
8/27/96 14:08:26 8.865 5.705 8.830 3.53 0.111 
8/27/96 14:08:58 9.391 5.278 9.356 3.10 0.098 
8/27/96 14:09:31 9.950 4.883 9.915 2.71 0.085 
8/27/96 14:10:07 10.541 4.524 10.506 2.35 0.074 
8/27/96 14:10:45 11.168 4.196 11.133 2.02 0.064 
8/27/96 14:11 :24 11.831 3.905 11.796 1.73 0.055 
8/27/96 14:12:07 12.535 3.645 12.500 1.47 0.046 
8/27/96 14:12:51 13.280 3.414 13.245 1.24 0.039 
8/27/96 14:13:39 14.070 3.213 14.035 1.04 0.033 
8/27/96 14:14:29 14.906 3.036 14.871 0.86 0.027 
8/27/96 14:15:22 15.791 2.881 15.756 0.71 0.022 
8/27/96 14:16:18 16.730 2.759 16.695 0.58 0.018 
8/27/96 14:17:18 17.723 2.653 17.688 0.48 0.015 
8/27/96 14:18:21 18.776 2.563 18.741 0.39 0.012 
8/27/96 14:19:28 19.891 2.484 19.856 0.31 0.010 
8/27/96 14:20:39 21.073 2.422 21.038 0.25 0.008 
8/27/96 14:21 :54 22.325 2.371 22.290 0.20 0.006 
8/27/96 14:23:13 23.650 2.325 23.615 0.15 0.005 
8/27/96 14:24:38 25.055 2.293 25.020 0.12 0.004 
8/27/96 14:26:07 26.543 2.263 26.508 0.09 0.003 
8/27/96 14:27:42 28.118 2.235 28.083 0.06 0.002 
8/27/96 14:29:22 29.786 2.217 29.751 0.04 0.001 
8/27/96 14:31:08 31.555 2.198 31.520 0.02 0.001 
8/27/96 14:33:00 33.428 2.185 33.393 0.01 0.000 
8/27/96 14:34:59 35.411 2.175 35.376 0.00 0.000 
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o 
~ 
0:: 
'0 
co 
Q) 

:r: 

TABLE 0-13 

HVORSLEV SLUG TEST ANALYSIS 
RISING HEAD TEST MW-15D 

K = £'n~r'n(~) 130.48 
2L. R. (t2 - t1) 

where: 

INPUT PARAMETERS 

rc = 
Re= 

Le = 
t1 = 

0.17 
0.33 

3.5 

o 
tz = 50 

h11ho = 1.00 
hzlh o = 0.20 

r c = casing radius (feet) 

Re = equivalent radius (feet) 

Le = length of screened interval (feet) 

t = time (minutes) 
h t = head at time t (feet) 

K= 

K= 

RESULTS 

1.53E-04 em/sec 

4.33E-01 ft/day 

----------------------------------1----------------

----------------T----------------

o 
, 

--------------------------------- ---------------------D----- --------------------
o 

o 
-----------------,----------------

____________________________________ [1 ___________ _ 

o 
o 

0.1L-----------~------------------------~----------------------~ 
0.0 

File:Mw15dslg.xls/HVORSLEV 

10.0 20.0 Time (min) 30.0 

Project Name: 216 Paterson Plank Road Site. New Jersey 

Project No.: 943-6222 

Test Date: 08/28/96 

Golder Associates 

Analysis By: 

Checked By: 

Analysis Date: 

40.0 

SDM 

FG 

1/17/97 

50.0. 

943-6222 
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File:Mw15dslg.xls/DATA 

TABLE 0-13 

RISING HEAD TEST MW-15D 
MW-15D 

DATE 
INITIAL DEPTH TO WATER 

CASING DIAMETER 
SAND DIAMETER 

TOP OF OPEN INTERVAL 
BOTTOM OF OPEN INTERVAL 

SATURATED THICKNESS 
WATER TABLE TO BOTTOM OF SCREEN 

EQUIVALENT DIAMETER 
OPEN INTERVAL LENGTH 

STATIC IN SCREEN? 
MAX. HEAD CHANGE 

MAX. HEAD IN SCREEN? 

DATE TIME EVENT DEPTH TO 
ELAPSED WATER 

TIME 
(HR:M:S) (MIN) (FEET) 

8/28/96 15:39: 11 0.000 21.281 
8/28/96 15:39:11 0.005 21.657 
8/28/96 15:39:11 0.010 21.650 
8/28/96 15:39:11 0.015 21.871 
8/28/96 15:39:12 0.020 21.659 
8/28/96 15:39:12 0.025 21.694 
8/28/96 15:39:12 0.030 21.519 
8/28/96 15:39:13 0.035 21.881 
8/28/96 15:39:13 0.040 21.848 
8/28/96 15:39:13 0.045 21.848 
8/28/96 15:39:14 0.050 21.844 
8/28/96 15:39:14 0.055 21.825 
8/28/96 15:39:14 0.060 21.848 
8/28/96 15:39:14 0.065 21.858 
8/28/96 15:39:15 0.070 21.871 
8/28/96 15:39:15 0.075 21.807 
8/28/96 15:39:15 0.080 21.807 
8/28/96 15:39:16 0.085 21.844 
8/28/96 15:39:16 0.090 21.825 
8/28/96 15:39:16 0.095 21.825 
8/28/96 15:39:17 0.100 21.830 
8/28/96 15:39:17 0.106 21.809 
8/28/96 15:39:17 0.112 21.821 
8/28/96 15:39:18 0.119 21.805 
8/28/96 15:39:18 0.126 21.816 
8/28/96 15:39:18 0.133 21.800 
8/28/96 15:39:19 0.141 21.800 
8/28/96 15:39:19 0.149 21.781 
8/28/96 15:39:20 0.158 21.781 
8/28/96 15:39:21 0.167 21.795 
8/28/96 15:39:21 0.177 21.781 
8/28/96 15:39:22 0.188 21.791 
8/28/96 15:39:22 0.199 21.777 
8/28/96 15:39:23 0.210 21.781 
8/28/96 15:39:24 0.223 21.763 
8/28/96 15:39:25 0.236 21.758 
8/28/96 15:39:25 0.250 21.754 
8/28/96 15:39:26 0.265 21.745 

8/28/96 
9.4 
4 
8 

48.5 
52 
4 

42.6 
5.51 
3.5 
N 

11.88 
N 

TEST 
ELAPSED 

TIME 
(MIN) 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.071 
0.077 
0.084 
0.091 
0.098 
0.106 
0.114 
0.123 
0.132 
0.142 
0.153 
0.164 
0.175 
0.188 
0.201 
0.215 
0.230 

Golder Associates 

FEET (btoc) 
INCHES 
INCHES 
FEET (btoc) 
FEET (btoc) 
FEET 
FEET 
INCHES 
FEET 

FEET 

HEAD 

(FEET) 

11.88 
12.26 
12.25 
12.47 
12.26 
12.29 
12.12 
12.48 
12.45 
12.45 
12.44 
12.43 
12.45 
12.46 
12.47 
12.41 
12.41 
12.44 
12.43 
12.43 
12.43 
12.41 
12.42 
12.41 
12.42 
12.40 
12.40 
12.38 
12.38 
12.40 
12.38 
12.39 
12.38 
12.38 
12.36 
12.36 
12.35 
12.35 

943-6222 

HEAD 
RATIO 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.99 
0.99 
1.00 
1.00 
1.00 
1.00 
0.99 
1.00 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
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January 1997 TABLE 0-13 943-6222 

DATE TIME EVENT DEPTH TO TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/28/96 15:39:27 0.280 21.735 0.245 12.34 0.99 
8/28/96 15:39:28 0.297 21.731 0.262 12.33 0.99 
8/28/96 15:39:29 0.315 21.721 0.280 12.32 0.99 
8/28/96 15:39:31 0.333 21.712 0.298 12.31 0.99 
8/28/96 15:39:32 0.353 21.708 0.318 12.31 0.99 
8/28/96 15:39:33 0.374 21.698 0.339 12.30 0.99 
8/28/96 15:39:34 0.396 21.692 0.361 12.29 0.98 
8/28/96 15:39:36 0.420 21.682 0.385 12.28 0.98 
8/28/96 15:39:37 0.445 21.673 0.410 12.27 0.98 
8/28/96 15:39:39 0.470 21.664 0.435 12.26 0.98 
8/28/96 15:39:40 0.496 21.650 0.461 12.25 0.98 
8/28/96 15:39:42 0.525 21.641 0.490 12.24 0.98 
8/28/96 15:39:44 0.555 21.627 0.520 12.23 0.98 
8/28/96 15:39:46 0.586 21.618 0.551 12.22 0.98 
8/28/96 15:39:48 0.621 21.604 0.586 12.20 0.98 
8/28/96 15:39:50 0.658 21.585 0.623 12.19 0.98 
8/28/96 15:39:52 0.696 21.572 0.661 12.17 0.98 
8/28/96 15:39:55 0.738 21.558 0.703 12.16 0.97 
8/28/96 15:39:57 0.781 21.542 0.746 12.14 0.97 
8/28/96 15:40:00 0.828 21.523 0.793 12.12 0.97 
8/28/96 15:40:03 0.876 21.505 0.841 12.11 0.97 
8/28/96 15:40:06 0.928 21.486 0.893 12.09 0.97 
8/28/96 15:40:09 0.983 21.463 0.948 12.06 0.97 
8/28/96 15:40:13 1.041 21.440 1.006 12.04 0.96 
8/28/96 15:40:17 1.103 21.417 1.068 12.02 0.96 
8/28/96 15:40:21 1.168 21.392 1.133 11.99 0.96 
8/28/96 15:40:25 1.238 21.369 1.203 11.97 0.96 
8/28/96 15:40:29 1.311 21.341 1.276 11.94 0.96 
8/28/96 15:40:34 1.390 21.313 1.355 11.91 0.95 
8/28/96 15:40:39 1.473 21.281 1.438 11.88 0.95 
8/28/96 15:40:44 1.561 21.246 1.526 11.85 0.95 
8/28/96 15:40:50 1.655 21.214 1.620 11.81 0.95 
8/28/96 15:40:56 1.753 21.177 1.718 11.78 0.94 
8/28/96 15:41:02 1.858 21.140 1.823 11.74 0.94 
8/28/96 15:41 :09 1.968 21.101 1.933 11.70 0.94 
8/28/96 15:41:16 2.085 21.059 2.050 11.66 0.93 
8/28/96 15:41:23 2.210 21.013 2.175 11.61 0.93 
8/28/96 15:41:31 2.341 20.965 2.306 11.57 0.93 
8/28/96 15:41 :39 2.481 20.919 2.446 11.52 0.92 
8/28/96 15:41:48 2.630 20.868 2.595 11.47 0.92 
8/28/96 15:41:58 2.786 20.815 2.751 11.42 0.91 
8/28/96 15:42:08 2.953 20.755 2.918 11.36 0.91 
8/28/96 15:42:18 3.130 20.693 3.095 11.29 0.90 
8/28/96 15:42:29 3.316 20.628 3.281 11.23 0.90 
8/28/96 15:42:41 3.515 20.566 3.480 11.17 0.89 
8/28/96 15:42:54 3.725 20.487 3.690 11.09 0.89 
8/28/96 15:43:07 3.946 20.407 3.911 11.01 0.88 
8/28/96 15:43:21 4.181 20.333 4.146 10.93 0.88 
8/28/96 15:43:36 4.430 20.238 4.395 10.84 0.87 
8/28/96 15:43:52 4.693 20.174 4.658 10.77 0.86 
8/28/96 15:44:09 4.973 20.056 4.938 10.66 0.85 
8/28/96 15:44:27 5.270 19.957 5.235 10.56 0.85 
8/28/96 15:44:45 5.583 19.858 5.548 10.46 0.84 
8/28/96 15:45:05 5.915 19.740 5.880 10.34 0.83 
8/28/96 15:45:26 6.266 19.611 6.231 10.21 0.82 
8/28/96 15:45:49 6.640 19.475 6.605 10.08 0.81 
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January 1997 TABLE 0-13 943-6222 

DATE TIME EVENT DEPTH TO TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEED (MIN) (FEET) 

8/28/96 15:46:13 7.035 19.334 7.000 9.93 0.80 
8/28/96 15:46:38 7.453 19.203 7.418 9.80 0.79 
8/28/96 15:47:04 7.896 19.067 7.861 9.67 0.77 
8/28/96 15:47:32 8.366 18.921 8.331 9.52 0.76 
8/28/96 15:48:02 8.865 18.771 8.830 9.37 0.75 
8/28/96 15:48:34 9.391 18.610 9.356 9.21 0.74 
8/28/96 15:49:07 9.950 18.451 9.915 9.05 0.73 
8/28/96 15:49:43 10.541 18.278 10.506 8.88 0.71 
8/28/96 15:50:21 11.168 18.093 11.133 8.69 0.70 
8/28/96 15:51:00 11.831 17.906 11.796 8.51 0.68 
8/28/96 15:51:43 12.535 17.710 12.500 8.31 0.67 
8/28/96 15:52:27 13.280 17.512 13.245 8.11 0.65 
8/28/96 15:53:15 14.070 17.288 14.035 7.89 0.63 
8/28/96 15:54:05 14.906 17.071 14.871 7.67 0.61 
8/28/96 15:54:58 15.791 16.838 15.756 7.44 0.60 
8/28/96 15:55:54 16.730 16.598 16.695 7.20 0.58 
8/28/96 15:56:54 17.723 16.358 17.688 6.96 0.56 
8/28/96 15:57:57 18.776 16.102 18.741 6.70 0.54 
8/28/96 15:59:04 19.891 15.839 19.856 6.44 0.52 
8/28/96 16:00:15 21.073 15.577 21.038 6.18 0.49 
8/28/96 16:01 :30 22.325 15.300 22.290 5.90 0.47 
8/28/96 16:02:49 23.650 15.014 23.615 5.61 0.45 
8/28/96 16:04:14 25.055 14.723 25.020 5.32 0.43 
8/28/96 16:05:43 26.543 14.428 26.508 5.03 0.40 
8/28/96 16:07:18 28.118 14.128 28.083 4.73 0.38 
8/28/96 16:08:58 29.786 13.823 29.751 4.42 0.35 
8/28/96 16:10:44 31.555 13.512 31.520 4.11 0.33 
8/28/96 16:12:36 33.428 13.208 33.393 3.81 0.31 
8/28/96 16:14:35 35.411 12.885 35.376 3.49 0.28 
8/28/96 16:16:41 37.513 12.585 37.478 3.19 0.26 
8/28/96 16:18:55 39.740 12.276 39.705 2.88 0.23 
8/28/96 16:21 :16 42.098 11.980 42.063 2.58 0.21 
8/28/96 16:23:46 44.596 11.685 44.561 2.29 0.18 
8/28/96 16:26:25 47.243 11.399 47.208 2.00 0.16 
8/28/96 16:29:13 50.046 11.122 50.011 1.72 0.14 
8/28/96 16:32:11 53.015 10.864 52.980 1.46 0.12 
8/28/96 16:35:20 56.160 10.613 56.125 1.21 0.10 
8/28/96 16:38:40 59.491 10.387 59.456 0.99 0.08 
8/28/96 16:42:12 63.020 10.181 62.985 0.78 0.06 
8/28/96 16:45:56 66.758 9.990 66.723 0.59 0.05 
8/28/96 16:49:54 70.718 9.828 70.683 0.43 0.03 
8/28/96 16:54:05 74.911 9.678 74.876 0.28 0.02 
8/28/96 16:58:32 79.355 9.554 79.320 0.15 0.01 
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January 1997 

0.01 . 

0.0 

File:Mw16dslg.xls/HVORSLEV 

TABLE 0-14 

HVORSLEV SLUG TEST ANALYSIS 
RISING HEAD TEST MW-16D 

K = £'n~ hz 30.48 f 'n(~) 1 
2L. R. (t2 - t1) 

where: 

INPUT PARAMETERS 

rc = 0.17 
Re = 
Le = 
t1 = 
t2 = 

h11h o = 
h21h o = 

1.0 2.0 

0.33 
9 

0 
10 

1.01 
0.07 

3.0 

rc = casing radius (feet) 

R e = equivalent radius (feet) 

L e = length of screened interval (feet) 

t = time (minutes) 
hi = head at time t (feet) 

RESULTS 

K= 7.09E-04 

K= 2.01E+OO 

4.0 Til1J~ (min) 6.0 7.0 

Project Name: 216 Paterson Plank Road Site, New Jersey 

Project No.: 943-6222 

Analysis By: 

Checked By: 

Test Date: 08/28/96 Analysis Date: 

Golder Associates 

em/sec 

ftJday 

8.0 

SDM 

FG 

1/17/97 

9.0 

943-6222 

i 

! 
I 

10.0 I 
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January 1997 

File:Mw16dslg.xls/DATA 

TABLE 0-14 

RISING HEAD TEST MW-16D 
WELL NO. MW-16D 

DATE 
INITIAL DEPTH TO WATER 

CASING DIAMETER 
SAND DIAMETER 

TOP OF OPEN INTERVAL 
BOTTOM OF OPEN INTERVAL 

SATURATED THICKNESS 
WATER TABLE TO BOTTOM OF SCREEN 

EQUIVALENT DIAMETER 
OPEN INTERVAL LENGTH 

STATIC IN SCREEN? 
MAX. HEAD CHANGE 

MAX. HEAD IN SCREEN? 

DATE TIME EVENT DEPTH TC 
ELAPSED WATER 

TIME 
(HR:M:S) (MIN) (FEET) 

8/28/96 9:43:35 0.0000 17.5510 
8/28/96 9:43:35 0.0050 17.5510 
8/28/96 9:43:35 0.0100 17.5470 
8/28/96 9:43:35 0.0150 17.5470 
8/28/96 9:43:36 0.0200 17.5420 
8/28/96 9:43:36 0.0250 17.5470 
8/28/96 9:43:36 0.0300 17.5420 
8/28/96 9:43:37 0.0350 17.5420 
8/28/96 9:43:37 0.0400 17.5380 
8/28/96 9:43:37 0.0450 17.5330 
8/28/96 9:43:38 0.0500 17.5240 
8/28/96 9:43:38 0.0550 17.5190 
8/28/96 9:43:38 0.0600 17.5100 
8/28/96 9:43:38 0.0650 17.5010 
8/28/96 9:43:39 0.0700 17.4870 
8/28/96 9:43:39 0.0750 17.4780 
8/28/96 9:43:39 0.0800 17.4660 
8/28/96 9:43:40 0.0850 17.4610 
8/28/96 9:43:40 0.0900 17.4480 
8/28/96 9:43:40 0.0950 17.4380 
8/28/96 9:43:41 0.1000 17.4290 
8/28/96 9:43:41 0.1058 17.4200 
8/28/96 9:43:41 0.1120 17.4060 
8/28/96 9:43:42 0.1185 17.3970 
8/28/96 9:43:42 0.1255 17.3880 
8/28/96 9:43:42 0.1328 17.3780 
8/28/96 9:43:43 0.1407 17.3650 
8/28/96 9:43:43 0.1490 17.3480 
8/28/96 9:43:44 0.1578 17.3390 
8/28/96 9:43:45 0.1672 17.3300 
8/28/96 9:43:45 0.1770 17.3250 
8/28/96 9:43:46 0.1875 17.3210 
8/28/96 9:43:46 0.1985 17.3120 
8/28/96 9:43:47 0.2102 17.3070 
8/28/96 9:43:48 0.2227 17.2880 
8/28/96 9:43:49 0.2358 17.2840 
8/28/96 9:43:49 0.2498 17.2790 
8/28/96 9:43:50 0.2647 17.2750 

8/28/96 
6.3 
4 
8 

27 
36 
9 

29.7 
5.51 

9 
N 

11.25 
N 

TEST 
ELAPSED 

TIME 
(MIN) 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.106 
0.112 
0.119 
0.126 
0.133 
0.141 
0.149 
0.158 
0.167 
0.177 
0.188 
0.199 
0.210 
0.223 
0.236 
0.250 
0.265 

Golder Associates 

FEET (btoc) 
INCHES 
INCHES 
FEET (btoc) 
FEET (btoc) 
FEET 
FEET 
INCHES 
FEET 

FEET 

HEAD 

(FEET) 

11.25 
11.25 
11.25 
11.25 
11.24 
11.25 
11.24 
11.24 
11.24 
11.23 
11.22 
11.22 
11.21 
11.20 
11.19 
11.18 
11.17 
11.16 
11.15 
11.14 
11.13 
11.12 
11.11 
11.10 
11.09 
11.08 
11.07 
11.05 
11.04 
11.03 
11.03 
11.02 
11.01 
11.01 
10.99 
10.98 
10.98 
10.98 

943-6222 

HEAD 
RATIO 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
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January 1997 TABLE 0-14 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEED (MIN) (FEED 

8/28/96 9:43:51 0.2803 16.9030 0.280 10.60 0.94 
8/28/96 9:43:52 0.2970 16.8850 0.297 10.59 0.94 
8/28/96 9:43:53 0.3147 16.8660 0.315 10.57 0.94 
8/28/96 9:43:55 0.3333 16.8530 0.333 10.55 0.94 
8/28/96 9:43:56 0.3532 16.8340 0.353 10.53 0.94 
8/28/96 9:43:57 0.3742 16.8250 0.374 10.53 0.94 
8/28/96 9:43:58 0.3963 16.8090 0.396 10.51 0.93 
8/28/96 9:44:00 0.4198 16.7990 0.420 10.50 0.93 
8/28/96 9:44:01 0.4447 16.4440 0.445 10.14 0.90 
8/28/96 9:44:03 0.4697 16.4190 0.470 10.12 0.90 
8/28/96 9:44:04 0.4963 16.3960 0.496 10.10 0.90 
8/28/96 9:44:06 0.5247 16.3770 0.525 10.08 0.90 
8/28/96 9:44:08 0.5547 16.3590 0.555 10.06 0.89 
8/28/96 9:44:10 0.5863 16.3400 0.586 10.04 0.89 
8/28/96 9:44:12 0.6213 16.1190 0.621 9.82 0.87 
8/28/96 9:44:14 0.6580 16.1100 0.658 9.81 0.87 
8/28/96 9:44:16 0.6963 15.9140 0.696 9.61 0.85 
8/28/96 9:44:19 0.7380 15.7150 0.738 9.42 0.84 
8/28/96 9:44:21 0.7813 15.6780 0.781 9.38 0.83 
8/28/96 9:44:24 0.8280 15.6510 0.828 9.35 0.83 
8/28/96 9:44:27 0.8763 15.6280 0.876 9.33 0.83 
8/28/96 9:44:30 0.9280 15.2470 0.928 8.95 0.80 
8/28/96 9:44:33 0.9830 15.2100 0.983 8.91 0.79 
8/28/96 9:44:37 1.0413 15.1760 1.041 8.88 0.79 
8/28/96 9:44:41 1.1030 14.8160 1.103 8.52 0.76 
8/28/96 9:44:45 1.1680 14.7580 1.168 8.46 0.75 
8/28/96 9:44:49 1.2380 14.7120 1.238 8.41 0.75 
8/28/96 9:44:53 1.3113 14.3410 1.311 8.04 0.71 
8/28/96 9:44:58 1.3897 14.2810 1.390 7.98 0.71 
8/28/96 9:45:03 1.4730 14.2390 1.473 7.94 0.71 
8/28/96 9:45:08 1.5613 14.0310 1.561 7.73 0.69 
8/28/96 9:45:14 1.6547 13.8220 1.655 7.52 0.67 
8/28/96 9:45:20 1.7530 13.6280 1.753 7.33 0.65 
8/28/96 9:45:26 1.8580 13.4180 1.858 7.12 0.63 
8/28/96 9:45:33 1.9680 13.2150 1.968 6.92 0.61 
8/28/96 9:45:40 2.0847 13.0100 2.085 6.71 0.60 
8/28/96 9:45:47 2.2097 12.5390 2.210 6.24 0.55 
8/28/96 9:45:55 2.3413 12.4790 2.341 6.18 0.55 
8/28/96 9:46:03 2.4813 12.2020 2.481 5.90 0.52 
8/28/96 9:46:12 2.6297 11.8030 2.630 -5.50 0.49 
8/28/96 9:46:22 2.7863 11.7110 2.786 5.41 0.48 
8/28/96 9:46:32 2.9530 11.3170 2.953 5.02 0.45 
8/28/96 9:46:42 3.1297 11.2270 3.130 4.93 0.44 
8/28/96 9:46:53 3.3163 10.8300 3.316 4.53 0.40 
8/28/96 9:47:05 3.5147 10.4490 3.515 4.15 0.37 
8/28/96 9:47:18 3.7247 10.1630 3.725 3.86 0.34 
8/28/96 9:47:31 3.9463 9.8590 3.946 3.56 0.32 
8/28/96 9:47:45 4.1813 9.5910 4.181 3.29 0.29 
8/28/96 9:48:00 4.4297 9.3050 4.430 3.01 0.27 
8/28/96 9:48:16 4.6930 9.0420 4.693 2.74 0.24 
8/28/96 9:48:33 4.9730 8.7860 4.973 2.49 0.22 
8/28/96 9:48:51 5.2697 8.5320 5.270 2.23 0.20 
8/28/96 9:49:09 5.5830 8.2880 5.583 1.99 0.18 
8/28/96 9:49:29 5.9147 8.0590 5.915 1.76 0.16 
8/28/96 9:49:50 6.2663 7.8380 6.266 1.54 0.14 
8/28/96 9:50:13 6.6397 7.6240 6.640 1.32 0.12 
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January 1997 TABLE 0-14 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET] 

8/28/96 9:50:37 7.0347 7.4270 7.035 1.13 0.10 
8/28/96 9:51 :02 7.4530 7.2520 7.453 0.95 0.08 
8/28/96 9:51 :28 7.8963 7.0880 7.896 0.79 0.07 
8/28/96 9:51 :56 8.3663 6.9450 8.366 0.65 0.06 
8/28/96 9:52:26 8.8647 6.8190 8.865 0.52 0.05 
8/28/96 9:52:58 9.3913 6.7150 9.391 0.42 0.04 
8/28/96 9:53:31 9.9497 6.6130 9.950 0.31 0.03 
8/28/96 9:54:07 10.5413 6.5370 10.541 0.24 0.02 
8/28/96 9:54:45 11.1680 6.4820 11.168 0.18 0.02 
8/28/96 9:55:24 11.8313 6.4360 11.831 0.14 0.01 
8/28/96 9:56:07 12.5347 6.4060 12.535 0.11 0.01 
8/28/96 9:56:51 13.2797 6.3780 13.280 0.08 0.01 
8/28/96 9:57:39 14.0697 6.3640 14.070 0.06 0.01 
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January 1997 

where: 

TABLE 0-15 

HVORSLEV SLUG TEST ANALYSIS 
RISING HEAD TEST MW-17D 

r 

In(~) j 
K = £'n~ h z 30.48 

2L. R. (t2-t1) 

r c = casing radius (feet) 

R e = equivalent radius (feet) 

L e = length of screened interval (feet) 
t = time (minutes) 
h t = head at time t (feet) 

INPUT PARAMETERS RESULTS 

fc = 
Re = 
L = e 

t f = 
tz = 

hflh o = 
hzlho = 

0.17 

0.33 

13 

0 

33.8 

1.00 

0.01 

I 
K= 

K= 

2.71E-04 em/sec 

7.S8E-01 ft/day I 

___ ~ ___ ~----------------J----------------------------- _____________________ _ 

----r--------------------------------------------------------------------

.Q 
iii 
0:: 
~0.1 +---------------------~~----------------------------------------~ 

~ _::::::::::::==::~==::===:===::==-~=~=~~~~=~~l~~~~==~~ ~;~~~~;;;~;~~~~;==~~~=;;;;;; 
, - 0 0 ' 

--------------------------------------- -------------------rJ--cr--o-----------------
100 0 

-----------------t----------------~--------- --~--------------------------------------

0.01~----------------------~--~~~~~----~------------------~ 

0.0 

Flle:Mw17dslg.xls/HVORSLEV 

10.0 

Project Name: 216 Paterson Plank Road Site, New Jersey 

Project No.: 943-6222 

Test Date: 08/28/96 

Golder Associates 

Analysis By: 

Checked By: 

Analysis Date: 

40.0 

SDM 

FG 

1/17/97 

50.0 

943-6222 
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January 1997 

File:Mw17dslg.xls/DATA 

TABLE 0-15 

RISING HEAD TEST MW-17D 
WELL NO. MW-17D 

DATE 
INITIAL DEPTH TO WATER 

CASING DIAMETER 
SAND DIAMETER 

TOP OF OPEN INTERVAL 
BOTTOM OF OPEN INTERVAL 

SATURATED THICKNESS 
WATER TABLE TO BOTTOM OF SCREEN 

EQUIVALENT DIAMETER 
OPEN INTERVAL LENGTH 

STATIC IN SCREEN? 
MAX. HEAD CHANGE 

MAX. HEAD IN SCREEN? 

DATE TIME EVENT DEPTH TC 
ELAPSED WATER 

TIME 
(HR:M:S) (MIN) (FEET) 

8/28/96 12:54:13 0.000 16.802 
8/28/96 12:54:13 0.005 16.796 
8/28/96 12:54:13 0.010 16.786 
8/28/96 12:54:13 0.015 16.775 
8/28/96 12:54:14 0.020 16.761 
8/28/96 12:54:14 0.025 16.752 
8/28/96 12:54:14 0.030 16.742 
8/28/96 12:54:15 0.035 16.731 
8/28/96 12:54:15 0.040 16.719 
8/28/96 12:54:15 0.045 16.712 
8/28/96 12:54:16 0.050 16.701 
8/28/96 12:54:16 0.055 16.689 
8/28/96 12:54:16 0.060 16.680 
8/28/96 12:54:16 0.065 16.669 
8/28/96 12:54:17 0.070 16.659 
8/28/96 12:54:17 0.075 16.648 
8/28/96 12:54:17 0.080 16.639 
8/28/96 12:54:18 0.085 16.629 
8/28/96 12:54:18 0.090 16.620 
8/28/96 12:54:18 0.095 16.611 
8/28/96 12:54:19 0.100 16.602 
8/28/96 12:54:19 0.106 16.588 
8/28/96 12:54:19 0.112 16.576 
8/28/96 12:54:20 0.119 16.565 
8/28/96 12:54:20 0.126 16.551 
8/28/96 12:54:20 0.133 16.537 
8/28/96 12:54:21 0.141 16.521 
8/28/96 12:54:21 0.149 16.493 
8/28/96 12:54:22 0.158 16.477 
8/28/96 12:54:23 0.167 16.459 
8/28/96 12:54:23 0.177 16.440 
8/28/96 12:54:24 0.188 16.420 
8/28/96 12:54:24 0.199 16.399 
8/28/96 12:54:25 0.210 16.378 
8/28/96 12:54:26 0.223 16.355 
8/28/96 12:54:27 0.236 16.330 
8/28/96 12:54:27 0.250 16.304 
8/28/96 12:54:28 0.265 16.277 
8/28/96 12:54:29 0.280 16.249 

8/28/96 
4.23 

4 
8 

42 
55 
16 

50.77 
5.51 
13 
N 

12.57 
N 

TEST 
ELAPSED 

TIME 
(MIN) 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.106 
0.112 
0.119 
0.126 
0.133 
0.141 
0.149 
0.158 
0.167 
0.177 
0.188 
0.199 
0.210 
0.223 
0.236 
0.250 
0.265 
0.280 

Golder Associates 

FEET (btoc) 
INCHES 
INCHES 
FEET (btoc) 
FEET (btoc) 
FEET 
FEET 
INCHES 
FEET 

FEET 

HEAD 

(FEET) 

12.57 
12.57 
12.56 
12.55 
12.53 
12.52 
12.51 
12.50 
12.49 
12.48 
12.47 
12.46 
12.45 
12.44 
12.43 
12.42 
12.41 
12.40 
12.39 
12.38 
12.37 
12.36 
12.35 
12.34 
12.32 
12.31 
12.29 
12.26 
12.25 
12.23 
12.21 
12.19 
12.17 
12.15 
12.13 
12.10 
12.07 
12.05 
12.02 

943-6222 

HEAD 
RATIO 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.97 
0.97 
0.97 
0.97 
0.97 
0.97 
0.96 
0.96 
0.96 
0.96 
0.96 
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January 1997 TABLE 0-15 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/28/96 12:54:30 0.297 16.219 0.297 11.99 0.95 
8/28/96 12:54:31 0.315 16.187 0.315 11.96 0.95 
8/28/96 12:54:33 0.333 16.152 0.333 11.92 0.95 
8/28/96 12:54:34 0.353 16.115 0.353 11.89 0.95 
8/28/96 12:54:35 0.374 16.078 0.374 11.85 0.94 
8/28/96 12:54:36 0.396 16.039 0.396 11.81 0.94 
8/28/96 12:54:38 0.420 15.997 0.420 11.77 0.94 
8/28/96 12:54:39 0.445 15.954 0.445 11.72 0.93 
8/28/96 12:54:41 0.470 15.910 0.470 11.68 0.93 
8/28/96 12:54:42 0.496 15.864 0.496 11.63 0.93 
8/28/96 12:54:44 0.525 15.815 0.525 11.59 0.92 
8/28/96 12:54:46 0.555 15.762 0.555 11.53 0.92 
8/28/96 12:54:48 0.586 15.709 0.586 11.48 0.91 
8/28/96 12:54:50 0.621 15.649 0.621 11.42 0.91 
8/28/96 12:54:52 0.658 15.587 0.658 11.36 0.90 
8/28/96 12:54:54 0.696 15.522 0.696 11.29 0.90 
8/28/96 12:54:57 0.738 15.451 0.738 11.22 0.89 
8/28/96 12:54:59 0.781 15.382 0.781 11.15 0.89 
8/28/96 12:55:02 0.828 15.303 0.828 11.07 0.88 
8/28/96 12:55:05 0.876 15.222 0.876 10.99 0.87 
8/28/96 12:55:08 0.928 15.142 0.928 10.91 0.87 
8/28/96 12:55:11 0.983 15.049 0.983 10.82 0.86 
8/28/96 12:55:15 1.041 14.943 1.041 10.71 0.85 
8/28/96 12:55:19 1.103 14.833 1.103 10.60 0.84 
8/28/96 12:55:23 1.168 14.717 1.168 10.49 0.83 
8/28/96 12:55:27 1.238 14.604 1.238 10.37 0.83 
8/28/96 12:55:31 1.311 14.493 1.311 10.26 0.82 
8/28/96 12:55:36 1.390 14.380 1.390 10.15 0.81 
8/28/96 12:55:41 1.473 14.256 1.473 10.03 0.80 
8/28/96 12:55:46 1.561 14.127 1.561 9.90 0.79 
8/28/96 12:55:52 1.655 13.991 1.655 9.76 0.78 
8/28/96 12:55:58 1.753 13.852 1.753 9.62 0.77 
8/28/96 12:56:04 1.858 13.705 1.858 9.48 0.75 
8/28/96 12:56:11 1.968 13.552 1.968 9.32 0.74 
8/28/96 12:56:18 2.085 13.398 2.085 9.17 0.73 
8/28/96 12:56:25 2.210 13.232 2.210 9.00 0.72 
8/28/96 12:56:33 2.341 13.063 2.341 8.83 0.70 
8/28/96 12:56:41 2.481 12.886 2.481 8.66 0.69 
8/28/96 12:56:50 2.630 12.701 2.630 8.47 0.67 
8/28/96 12:57:00 2.786 12.512 2.786 8.28 0.66 
8/28/96 12:57:10 2.953 12.316 2.953 8.09 0.64 
8/28/96 12:57:20 3.130 12.113 3.130 7.88 0.63 
8/28/96 12:57:31 3.316 11.905 3.316 7.68 0.61 
8/28/96 12:57:43 3.515 11.689 3.515 7.46 0.59 
8/28/96 12:57:56 3.725 11.469 3.725 7.24 0.58 
8/28/96 12:58:09 3.946 11.246 3.946 7.02 0.56 
8/28/96 12:58:23 4.181 11.013 4.181 6.78 0.54 
8/28/96 12:58:38 4.430 10.777 4.430 6.55 0.52 
8/28/96 12:58:54 4.693 10.535 4.693 6.31 0.50 
8/28/96 12:59:11 4.973 10.291 4.973 6.06 0.48 
8/28/96 12:59:29 5.270 10.044 5.270 5.81 0.46 
8/28/96 12:59:47 5.583 9.792 5.583 5.56 0.44 
8/28/96 13:00:07 5.915 9.543 5.915 5.31 0.42 
8/28/96 13:00:28 6.266 9.290 6.266 5.06 0.40 
8/28/96 13:00:51 6.640 9.036 6.640 4.81 0.38 
8/28/96 13:01:15 7.035 8.780 7.035 4.55 0.36 
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January 1997 TABLE 0-15 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEEn (MIN) (FEEn 

8/28/96 13:01:40 7.453 8.528 7.453 4.30 0.34 
8/28/96 13:02:06 7.896 8.279 7.896 4.05 0.32 
8/28/96 13:02:34 8.366 8.032 8.366 3.80 0.30 
8/28/96 13:03:04 8.865 7.788 8.865 3.56 0.28 
8/28/96 13:03:36 9.391 7.553 9.391 3.32 0.26 
8/28/96 13:04:09 9.950 7.322 9.950 3.09 0.25 
8/28/96 13:04:45 10.541 7.098 10.541 2.87 0.23 
8/28/96 13:05:23 11.168 6.886 11.168 2.66 0.21 
8/28/96 13:06:02 11.831 6.678 11.831 2.45 0.19 
8/28/96 13:06:45 12.535 6.482 12.535 2.25 0.18 
8/28/96 13:07:29 13.280 6.298 13.280 2.07 0.16 
8/28/96 13:08:17 14.070 6.125 14.070 1.90 0.15 
8/28/96 13:09:07 14.906 5.963 14.906 1.73 0.14 
8/28/96 13:10:00 15.791 5.813 15.791 1.58 0.13 
8/28/96 13:10:56 16.730 5.677 16.730 1.45 0.12 
8/28/96 13:11:56 17.723 5.551 17.723 1.32 0.11 
8/28/96 13:12:59 18.776 5.435 18.776 1.21 0.10 
8/28/96 13:14:06 19.891 5.334 19.891 1.10 0.09 
8/28/96 13:15:17 21.073 5.239 21.073 1.01 0.08 
8/28/96 13:16:32 22.325 5.156 22.325 0.93 0.07 
8/28/96 13:17:51 23.650 5.080 23.650 0.85 0.07 
8/28/96 13:19:16 25.055 5.008 25.055 0.78 0.06 
8/28/96 13:20:45 26.543 4.948 26.543 0.72 0.06 
8/28/96 13:22:20 28.118 4.898 28.118 0.67 0.05 
8/28/96 13:24:00 29.786 4.852 29.786 0.62 0.05 
8/28/96 13:25:46 31.555 4.810 31.555 0.58 0.05 
8/28/96 13:27:38 33.428 4.780 33.428 0.55 0.04 
8/28/96 13:29:37 35.411 4.752 35.411 0.52 0.04 
8/28/96 13:31:43 37.513 4.727 37.513 0.50 0.04 
8/28/96 13:33:57 39.740 4.709 39.740 0.48 0.04 
8/28/96 13:36:18 42.098 4.690 42.098 0.46 0.04 
8/28/96 13:38:48 44.596 4.676 44.596 0.45 0.04 
8/28/96 13:41:27 47.243 4.662 47.243 0.43 0.03 
8/28/96 13:44:15 50.046 4.653 50.046 0.42 0.03 
8/28/96 13:47:13 53.015 4.642 53.015 0.41 0.03 
8/28/96 13:50:22 56.160 4.632 56.160 0.40 0.03 
8/28/96 13:53:42 59.491 4.623 59.491 0.39 0.03 
8/28/96 13:57:14 63.020 4.619 63.020 0.39 0.03 
8/28/96 14:00:58 66.758 4.609 66.758 0.38 0.03 
8/28/96 14:04:56 70.718 4.605 70.718 0.38 0.03 
8/28/96 14:09:07 74.911 4.600 74.911 0.37 0.03 

File:Mw17dslg.xls/DA TA Golder Associates Page 4 of 4 

R2-0000489



January 1997 
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TABLE 0-16 

HVORSLEV SLUG TEST ANALYSIS 
RISING HEAD TEST MW-18D 

where: 

K = £'n~l'n(~) ]30.48 
2L. R. (t2-t1) 

rc = casing radius (feet) 

R e = equivalent radius (feet) 

Le = length of screened interval (feet) 

t = time (minutes) 
hi = head at time t (feet) 

INPUT PARAMETERS RESULTS 
rc = 0.17 

Re = 0.33 
L -e -

t1 = 
6 
o 

t z = 85.9 

h11ho = 1.00 
hzlho = 0.01 

K= 

K= 
1.90E-04 em/sec 
5.37E-01 Wday 

__________________ L _______________ _ 

I 

----~~~~!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~----------------i----------------~----------------------------------

----- _____ J __________________________________________________ _ 
,I ' 

-----------------i---------- ----~----------------------------------,----------------
i I 
i 

----------------~---------------- -

o o o o 

Q1 ~~~~~~1~0.0~~~~~~~~~~~~~~~~~~~~~~50.0 II 

0.0 20.0 Time (min) 30.0 40.0 
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FG 
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I 
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January 1997 

File:Mw18dslg.xls/DATA 

TABLE 0·16 

RISING HEAD TEST MW·18D 
WELL NO. MW·18D 

DATE 
INITIAL DEPTH TO WATER 

CASING DIAMETER 
SAND DIAMETER 

TOP OF OPEN INTERVAL 
BOTTOM OF OPEN INTERVAL 

SATURATED THICKNESS 
WATER TABLE TO BOTTOM OF SCREEN 

EQUIVALENT DIAMETER 
OPEN INTERVAL LENGTH 

STATIC IN SCREEN? 
MAX. HEAD CHANGE 

MAX. HEAD IN SCREEN? 

DATE TIME EVENT DEPTH TC 
ELAPSED WATER 

TIME 
(HR:M:S) (MIN) (FEET) 

8/28/96 14:30:59 0.000 11.738 
8/28/96 14:30:59 0.005 11.743 
8/28/96 14:30:59 0.010 11.729 
8/28/96 14:30:59 0.015 11.701 
8/28/96 14:31 :00 0.020 11.747 
8/28/96 14:31 :00 0.025 11.692 
8/28/96 14:31:00 0.030 11.664 
8/28/96 14:31 :01 0.035 11.630 
8/28/96 14:31 :01 0.040 11.634 
8/28/96 14:31 :01 0.045 11.630 
8/28/96 14:31 :02 0.050 11.611 
8/28/96 14:31:02 0.055 11.583 
8/28/96 14:31 :02 0.060 11.588 
8/28/96 14:31:02 0.065 11.579 
8/28/96 14:31 :03 0.070 11.570 
8/28/96 14:31 :03 0.075 11.551 
8/28/96 14:31 :03 0.080 11.537 
8/28/96 14:31 :04 0.085 11.523 
8/28/96 14:31 :04 0.090 11.519 
8/28/96 14:31:04 0.095 11.503 
8/28/96 14:31 :05 0.100 11.484 
8/28/96 14:31:05 0.106 11.475 
8/28/96 14:31 :05 0.112 11.461 
8/28/96 14:31:06 0.119 11.447 
8/28/96 14:31 :06 0.126 11.429 
8/28/96 14:31 :06 0.133 11.415 
8/28/96 14:31 :07 0.141 11.397 
8/28/96 14:31 :07 0.149 11.371 
8/28/96 14:31 :08 0.158 11.353 
8/28/96 14:31:09 0.167 11.330 
8/28/96 14:31 :09 0.177 11.311 
8/28/96 14:31:10 0.188 11.288 
8/28/96 14:31:10 0.199 11.265 
8/28/96 14:31 :11 0.210 11.242 
8/28/96 14:31:12 0.223 11.221 
8/28/96 14:31:13 0.236 11.194 
8/28/96 14:31:13 0.250 11.166 
8/28/96 14:31:14 0.265 11.138 
8/28/96 14:31:15 0.280 11.106 

8/28/96 
4.22 

4 
8 
60 
66 
7 

61.78 
5.51 

6 
N 

37.06 
N 

TEST 
ELAPSED 

TIME 
(MIN) 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.106 
0.112 
0.119 
0.129 
0.133 
0.141 
0.149 
0.158 
0.167 
0.177 
0.188 
0.199 
0.210 
0.223 
0.236 
0.250 
0.265 
0.280 

Golder Associates 

FEET (btoc) 
INCHES 
INCHES 
FEET (btoc) 
FEET (btoc) 
FEET 
FEET 
INCHES 
FEET 

FEET 

HEAD 

(FEET) 

37.06 
37.06 
37.05 
37.02 
37.07 
37.01 
36.98 
36.95 
36.95 
36.95 
36.93 
36.90 
36.91 
36.90 
36.89 
36.87 
36.86 
36.84 
36.84 
36.82 
36.80 
36.79 
36.78 
36.77 
36.75 
36.73 
36.72 
36.69 
36.67 
36.65 
36.63 
36.61 
36.58 
36.56 
36.54 
36.51 
36.49 
36.46 
36.43 

943·6222 

HEAD 
RATIO 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.98 
0.98 
0.98 
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January 1997 TABLE D-16 943-6222 

DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/28/96 14:31:16 0.297 11.076 0.297 36.40 0.98 
8/28/96 14:31:17 0.315 11.044 0.315 36.36 0.98 
8/28/96 14:31:19 0.333 11.002 0.333 36.32 0.98 
8/28/96 14:31 :20 0.353 10.965 0.353 36.28 0.98 
8/28/96 14:31 :21 0.374 10.931 0.374 36.25 0.98 
8/28/96 14:31 :22 0.396 10.889 0.396 36.21 0.98 
8/28/96 14:31 :24 0.420 10.843 0.420 36.16 0.98 
8/28/96 14:31:25 0.445 10.794 0.445 36.11 0.97 
8/28/96 14:31 :27 0.470 10.748 0.470 36.07 0.97 
8/28/96 14:31 :28 0.496 10.693 0.496 36.01 0.97 
8/28/96 14:31 :30 0.525 10.645 0.525 35.96 0.97 
8/28/96 14:31 :32 0.555 10.585 0.555 35.90 0.97 
8/28/96 14:31:34 0.586 10.522 0.586 35.84 0.97 
8/28/96 14:31 :36 0.621 10.458 0.621 35.78 0.97 
8/28/96 14:31 :38 0.658 10.386 0.658 35.71 0.96 
8/28/96 14:31 :40 0.696 10.312 0.696 35.63 0.96 
8/28/96 14:31:43 0.738 10.236 0.738 35.56 0.96 
8/28/96 14:31 :45 0.781 10.153 0.781 35.47 0.96 

.8/28/96 14:31 :48 0.828 10.068 0.828 35.39 0.95 
8/28/96 14:31:51 0.876 9.978 0.876 35.30 0.95 
8/28/96 14:31 :54 0.928 9.876 0.928 35.20 0.95 
8/28/96 14:31 :57 0.983 9.773 0.983 35.09 0.95 
8/28/96 14:32:01 1.041 9.664 1.041 34.98 0.94 
8/28/96 14:32:05 1.103 9.551 1.103 34.87 0.94 
8/28/96 14:32:09 1.168 9.427 1.168 34.75 0.94 
8/28/96 14:32:13 1.238 9.300 1.238 34.62 0.93 
8/28/96 14:32:17 1.311 9.168 1.311 34.49 0.93 
8/28/96 . 14:32:22 1.390 9.023 1.390 34.34 0.93 
8/28/96 14:32:27 1.473 8.873 1.473 34.19 0.92 
8/28/96 14:32:32 1.561 8.714 1.561 34.03 0.92 
8/28/96 14:32:38 1.655 8.548 1.655 33.87 0.91 
8/28/96 14:32:44 1.753 8.370 1.753 33.69 0.91 
8/28/96 14:32:50 1.858 8.183 1.858 33.50 0.90 
8/28/96 14:32:57 1.968 7.987 1.968 33.31 0.90 
8/28/96 14:33:04 2.085 7.784 2.085 33.10 0.89 
8/28/96 14:33:11 2.210 7.565 2.210 32.88 0.89 
8/28/96 14:33:19 2.341 7.339 2.341 32.66 0.88 
8/28/96 14:33:27 2.481 7.097 2.481 32.42 0.87 
8/28/96 14:33:36 2.630 6.848 2.630 32.17 0.87 
8/28/96 14:33:46 2.786 6.580 2.786 31.90 0.86 
8/28/96 14:33:56 2.953 6.299 2.953 31.62 0.85 
8/28/96 14:34:06 3.130 5.999 3.130 31.32 0.85 
8/28/96 14:34:17 3.316 5.694 3.316 31.01 0.84 
8/28/96 14:34:29 3.515 5.367 3.515 30.69 0.83 
8/28/96 14:34:42 3.725 5.021 3.725 30.34 0.82 
8/28/96 14:34:55 3.946 4.626 3.946 29.95 0.81 
8/28/96 14:35:09 4.181 4.253 4.181 29.57 0.80 
8/28/96 14:35:24 4.430 3.863 4.430 29.18 0.79 
8/28/96 14:35:40 4.693 3.452 4.693 28.77 0.78 
8/28/96 14:35:57 4.973 3.030 4.973 28.35 0.77 
8/28/96 14:36:15 5.270 2.580 5.270 27.90 0.75 
8/28/96 14:36:33 5.583 2.114 5.583 27.43 0.74 
8/28/96 14:36:53 5.915 1.632 5.915 26.95 0.73 
8/28/96 14:37:14 6.266 1.123 6.266 26.44 0.71 
8/28/96 14:37:37 6.640 0.594 6.640 25.91 0.70 
8/28/96 14:38:01 7.035 0.050 7.035 25.37 0.68 
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DATE TIME EVENT DEPTH TC TEST HEAD HEAD 
ELAPSED WATER ELAPSED RATIO 

TIME TIME 
(HR:M:S) (MIN) (FEET) (MIN) (FEET) 

8/28/96 14:38:26 7.453 -0.520 7.453 24.80 0.67 
8/28/96 14:38:52 7.896 -1.113 7.896 24.21 0.65 
8/28/96 14:39:20 8.366 -1.721 8.366 23.60 0.64 
8/28/96 14:39:50 8.865 -2.356 8.865 22.96 0.62 
8/28/96 14:40:22 9.391 -3.016 9.391 22.30 0.60 
8/28/96 14:40:55 9.950 -3.689 9.950 21.63 0.58 
8/28/96 14:41:31 10.541 -4.388 10.541 20.93 0.56 
8/28/96 14:42:09 11.168 -5.122 11.168 20.20 0.55 
8/28/96 14:42:48 11.831 -5.883 11.831 19.44 0.52 
8/28/96 14:43:31 12.535 -6.630 12.535 18.69 0.50 
8/28/96 14:44:15 13.280 -7.391 13.280 17.93 0.48 
8/28/96 14:45:03 14.070 -8.169 14.070 17.15 0.46 
8/28/96 14:45:53 14.906 -8.953 14.906 16.37 0.44 
8/28/96 14:46:46 15.791 -9.742 15.791 15.58 0.42 
8/28/96 14:47:42 16.730 -10.538 16.730 14.78 0.40 
8/28/96 14:48:42 17.723 -11.331 17.723 13.99 0.38 
8/28/96 14:49:45 18.776 -12.127 18.776 13.19 0.36 
8/28/96 14:50:52 19.891 -12.907 19.891 12.41 0.33 
8/28/96 14:52:03 21.073 -13.679 21.073 11.64 0.31 
8/28/96 14:53:18 22.325 -14.429 22.325 10.89 0.29 
8/28/96 14:54:37 23.650 -15.183 23.650 10.14 0.27 
8/28/96 14:56:02 25.055 -15.901 25.055 9.42 0.25 
8/28/96 14:57:31 26.543 -16.560 26.543 8.76 0.24 
8/28/96 14:59:06 28.118 -17.178 28.118 8.14 0.22 
8/28/96 15:00:46 29.786 -17.746 29.786 7.57 0.20 
8/28/96 15:02:32 31.555 -18.263 31.555 7.06 0.19 
8/28/96 15:04:24 33.428 -18.733 33.428 6.59 0.18 
8/28/96 15:06:23 35.411 -19.137 35.411 6.18 0.17 
8/28/96 15:08:29 37.513 -19.490 37.513 5.83 0.16 
8/28/96 15:10:43 39.740 -19.787 39.740 5.53 0.15 
8/28/96 15:13:04 42.098 -20.030 42.098 5.29 0.14 
8/28/96 15:15:34 44.596 -20.230 44.596 5.09 0.14 
8/28/96 15:18:13 47.243 -20.387 47.243 4.93 0.13 
8/28/96 15:21 :01 50.046 -20.509 50.046 4.81 0.13 
8/28/96 15:23:59 53.015 -20.611 53.015 4.71 0.13 
8/28/96 15:27:08 56.160 -20.685 56.160 4.63 0.13 
8/28/96 15:30:28 59.491 -20.742 59.491 4.58 0.12 
8/28/96 15:34:00 63.020 -20.793 63.020 4.53 0.12 
8/28/96 15:37:44 66.758 -20.835 66.758 4.48 0.12 
8/28/96 15:41:42 70.718 -20.871 70.718 4.45 0.12 
8/28/96 15:45:53 74.911 -20.899 74.911 4.42 0.12 
8/28/96 15:50:20 79.355 -20.922 79.355 4.40 0.12 
8/28/96 15:55:02 84.061 -20.941 84.061 4.38 0.12 
8/28/96 16:00:01 89.046 -20.959 89.046 4.36 0.12 
8/28/96 16:05:01 94.046 -20.978 94.046 4.34 0.12 
8/28/96 16:10:01 99.046 -20.987 99.046 4.33 0.12 
8/28/96 16:15:01 104.046 -20.996 104.046 4.32 0.12 
8/28/96 16:20:01 109.046 -21.005 109.046 4.31 0.12 
8/28/96 16:25:01 114.046 -21.019 114.046 4.30 0.12 
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E. Geophysical Testing 

E.1 General 

The geophysical testing program included the following downhole logging procedures: temperature 

logging, caliper logging, downhole flowmeter measurements, downhole camera investigation, 

acoustic logging and natural gamma logging. Geophysical investigations were conducted in the 

following boreholes/monitoring wells: 

Well Temperature Caliper Downhole Downhole Acoustic Natural 
Logging Logging Flowmeter Camera Logging Gamma 

Measurements Investigation Logging 

MW-2D X X X 

MW-2R X X X 

MW-5D X X X X 

MW-7D X X X X 

MW-BR X X X X 

MW-11D X X X 

MW-14D X X 

MW-1BD X X 

The following sections include a description of the instruments and methodology used for 

downhole logging and present the results of the geophysical testing. 

E.2 Downhole Temperature and Caliper Logging 

Temperature and caliper measurements were conducted in the open corehole MW-SR. A Mt. 

Sopris Model MGX Digital Logger was used to performed the borehole geophysical logging. The 

logger consists of an interface/power supply and a hoist/cable reel. The interface/power supply 

contains the controls for the probe and provides the link between the probe and a portable 

computer. The hoist/cable reel is motorized and contains a sensor which measures the amount of 

cable which is unwound to determine the exact elevation of the probe in the hole. The probe was 

suspended in the center of the hole using a tripod-mounted pulley. 

Golder Associates 
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The downhole temperature and caliper logging was conducted using a CTP-2292 3-arm caliper and 

fluid temperature probe. The probe was attached to the Mt. Sopris Model MGX Digital Logger and 

the temperature of the borehole fluid was recorded while the probe was lowered into the open 

borehole MW-8R. The caliper logging was conducted by slowly removing the probe once the 

bottom of the borehole was reached. The results of temperature and caliper logging are presented 

in Figure E-1. This investigation method identified a zone with higher temperature gradients at a 

depth of about 110 feet below ground surface (bgs). The probe and cable spool were 

decontaminated prior to use. 

E.3 Downhole Flowmeter Logging 

The probe used for the downhole flowmeter logging was a Heat Pulse Flowmeter Model HFP-4293 

provided by Colog, Inc. (Colog) of Golden, Colorado. The flowmeter emits a pulse of heat from 

the center of the probe when a signal is received from the operator. Sensors located above and 

below the emitter measure the heat pulse as it arrives. A heat pulse received by the-lower sensor 

indicates downward gradients and a heat pulse received by the upper sensor indicates upward 

gradients. The time delay required for the pulse to reach the sensors indicates the magnitude of the 

gradients. A series of flexible discs center the instrument in the borehole and seal the space 

between the probe and the borehole wall. This directs all groundwater flow through the instrument. 

The probe was attached to the Mt. Sopris Model MGX Digital Logger. The interface/power supply 

was connected to a pbrtable computer to display and record the digital data. 

Since the probe is stationary for flowmeter testing, multiple runs were required for each hole. At 

least two tests were run at each depth. A test consisted of waiting for the water to stabilize in the 

borehole, "firing" the heat pulse, and then recording the heat signature. When sufficient data was 

obtained, the probe was moved to the next location and the procedure repeated. Testing of the hole 

was complete when the entire open borehole or screened interval was tested. The tests were 

performed approximately every 5 feet. Flowmeter measurements were conducted initially under 

static conditions and then in hydrodynamic conditions by pumping at a constant rate from the 

borehole/well using a Grundfos RediFlo-2 submersible pump located above the screened interval or 

open portion of the borehole. The probe, cable spool, portable logger and the pump were 

decontaminated prior to use at each borehole. 

Golder Associates 
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suspended on a sheathed cable which was marked at five foot intervals. The camera and light were 

manually lowered into each well as the depth was manually entered into the character generator 

every five feet. The camera and light were advanced into the borehole at a rate low enough as to 

not cause increases in the turbidity of the water. When the bottom of the borehole was reached, the 

procedure was repeated in the upward direction. The camera, light and cable were decontaminated 

prior to use at each borehole. 

The downhole video investigation identified the presence of a separate phase liquid in well MW

lID. At the same well, the downhole video indicated a potential discrepancy between the 

installation log and the measured top of the well screen. In addition, the downhole video indicated 

that the casing of monitoring well MW-2R may not be fully grouted at the contact with the bedrock. 

To further evaluate these findings acoustic and natural gamma logging was conducted as described 

in Section E.5 and Attachment E-1. 

E.S Acoustic and Natural Gamma Logging 

Acoustic and Natural Gamma logging was performed by Colog, Inc. of Golden, Colorado under the 

supervision of Golder Associates personnel. For the acoustic logging, Colog collected full 

wavefonn sonic data using a Mt. Sopris Instrument Company sonic logging probe. The probe 

consisted of a transmitter and a receiver with a spacing of 4 feet. The natural gamma logging was 

performed using a Mt. Sopris Instrument Company Model ALP-S Natural Gamma Probe. The 

probes were suspended in the hole via a motorized hoist/cable which measured the elevation of the 

probes. The hoist/cable assembly also contained an interface unit which transferred information 

from the probes and the hoist level sensor to a portable computer. The interface/power supply was 

connected to a portable computer to display and record the digital data. The computer was 

connected to a portable printer for review of logs in the field. 

In accordance with standard logging procedures, logging runs were perfonned from the bottom of 

the boring upwards. This facilitated maintenance of a constant logging speed, since the probe is 

more likely to catch on uneven portions of the borehole walls while being lowered down the boring. 

A logging speed of approximately 1.5 feet per minute was used for the natural gamma runs and 6.0 

feet per minute for the acoustic runs. The probes and the hoist/cable assembly were 

decontaminated prior to use at each borehole. 
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The results of the acoustic and natural gamma logging are presented as Attachment E-1 to this 

appendix. 

FILE: \RIREPORT\GP ]ROCE.DOC 
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Attachment E-l 

Acoustic and Gamma Logging Report 
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Scope of Work: 

COLOG collected cement bond logs (CBLs) utilizing a full wavefonn sonic logging probe 
and gamma logs in seven existing steel cased wells at the 216 Paterson Plank: Road project, 
New Jersey for Golder Associates on September 25-27, 1996. The goal of this logging 
program was to investigate the integrity of the bonding in the steel casing in these wells. The 
following wells were logged: 

Well LoggedID Basic Construction 

MW-2D 56 ft 4 inch Steel Casing and Screen 
MW-2R 88 ft 6 inch Steel Casing and Screen 
MW-5D 63 ft 4 inch Steel Casing and Screen 
MW-ID 63.5 ft 4 inch Steel Casing and Screen 
MW-llD 33 ft 4 inch Steel Casing and Screen 
MW-14D 36 ft 4 inch Steel Casing and Screen 

Post acquisition, COLOG reprocessed the full wavefonn sonic data and combined it with the 
gamma log to make final geophysical logs plotted at a scale of 1 inch to 10ft with a log 
header. A reproducible original and 4 blueline copies of these logs are enclosed with this 
report. COLOG also generated a one page color summary plot for each well including well 
design based on information provided by Golder Associates, a Delta-T (transit time), a bond 
index detennined from the CBL, a sonic waveform for the far receiver and the gamma log. 
Copies of these Summary Plots have been included with this report and are the basis of the 
CBL log interpretation 

Criteria for Cement Bond Log Interpretation: 

Acoustic Bond Logs have been traditionally used in the petroleum industry to evaluate the 
bond between steel casing and the grouted material in th~ annular space around it. Very 
simply, unbonded or "free" casing tends to "ring" with a smooth high amplitude acoustic 
wave response with large displacements in the peak-to-peak amplitude (lower frequency) on 
the variable density sonic wavefonn display (VDL). Furthermore, the transit time (Delta-T) 
for steel casing is very consistent at about 57 micro-seconds/foot (approximately 17,500 fps). 
Well bonded casing, on the other hand, gives a more "mumed (lower amplitude) response. 
Since the response of the casing is deadened by the cement or grout adhering to it, response 
from the grout or the formation behind it is evident as later arrivals and erratic response on 
the VDL with significant variation in Delta-T. 

The muffling effect is further evidenced by the "Bond Index" which is reflecting the 
amplitude of the first arriving acoustic wave associated with the steel casing. Bond Index is 
scaled from zero to 1 where 1 indicates no bond and zero suggests a well bonded casing. 
Note that there are other causes of a high Bond Index than poor cement bond. These include, 
thin grout sheath, low grout strength (e.g. bentonite grout versus cement) and micro-annulus 
effects. 

Colog. Inc. 
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The differences between bonded and unbonded casing appear fairly obvious on the Summary 
Plots. The VDL through the free-casing shows very consistent parallel banding and the 
Delta-T is consistent at 57 I-lS/ft. Bold color variations in the VDL are indicative of the high 
amplitude "ringing" effect of the acoustic wave traveling through the steel and the Bond 
Index is near 1. Apparent "free" or unbonded casing is demonstrated in well MW-2R from 
fluid level to approximately 60 feet with the classic response. 

The VDL for bonded casing tends to arrive much later, be more erratic and have a lower 
amplitude than bonded pipe (more muted blue-green color tones) while the Delta-T is much 
higher and more variable. The Bond Index for bonded casing is near zero. Apparent well
cemented casing is demonstrated in well MW-ID from approximately 18 to 38 ft with the 
classic response. 

Screened intervals often show parallel banding on the VDL although at a slower Delta-T and 
later arrival than unbonded casing. Screen is demonstrated in well MW -2D from 
approximately 46 ft to TD. A bentonite seal (if good integrity) shows a "free" pipe or 
unbonded casing response (Delta-Tis approximately 57 I-lS/ft) at a slightly lower amplitude 
than unbonded casing. A bentonite seal is demonstrated in well MW-2D from approximately 
40-43 ft. Sometimes, bentonite seals have a higher gamma value; however, this is highly 
variable. Note that the minimum bed resolution on the VDL is equal to the transmitter
receiver spacing (COLOG shows a 4 foot spacing on the Summary Plots). Thinner features 
(less than this spacing) are smeared, or show as a transition on the VDL. 

COLOG collected full wavefonn sonic data with a 45mm Mt. Sopris Instrument Co. (MSI) 2 
receiver sonic logging tool through the fluid filled section of these seven wells. The 
amplitude of the first arriving compressional wave associated with the casing is historically 
referred to as a cement bond log (CBL). The transmitter-receiver spacing for the far receiver 
on this tool is 4 feet. Assuming steel casing has a transit time of approximately 57 I-lS/ft and 
a fluid transit time of approximately 200 I-ls/ft, the steel arrival occurs at approximately 290-
300 micro-seconds on the VDLs. 

Colog. Inc. 
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Fluid level 
Bentonite seal 
Screen 

Good Bond 
4-9ft 
18-39 ft 

Fluid level 
Bentonite seal 
Screen 

Good Bond 
3-8 ft 
10-19 ft 

Fluid level 
Filter Pack 
Screen 

Good Bond 
2-4 ft 
8-11 ft 
13-28 ft 

Fluid level 
Filter Pack 
Screen 

Good Bond 
7-9ft 
15-22 ft 
29-55 ft 

lVIW-7D 

approximately 4 ft 
39-43 ft (also has slightly higher gamma) 
46 ft-TD 

Fair-Poor Bond 
9-18 ft 
39-43 ft 

l\-fW-llD 

approximately 3 ft 

Poor Bond 
43-46 ft 

19- 22 ft (also has slightly higher gamma) 
23 ft -TD 

Fair-Poor Bond Poor Bond 
8-10 ft 19-23 ft 

M\V-14D 

approximately 2 ft 
possibly 28-30 ft 
30 ft-TD 

Fair-Poor Bond Poor Bond 
6-8ft 4-6 ft 
11-13 ft 
28-30 ft 

M\V-18D 

approximately 7 ft 
possibly 55-60 ft? 
60 ft-TD 

Fair-Poor Bond Poor Bond 
9-15 ft 22-29 ft 

55-60 ft 

Colog. Inc. 

R2-0000517



CBL Interpretation Summaries: 

Fluid level 
Bentonite seal 
Screen 

Good Bond 
FL-10 ft 
20-28 ft 

Fluid level 
Bentonite seal 
Screen 
Bottom of Casing 

Good Bond 
FL-9 ft 

Fluid level 
Bentonite seal 
Screen 

Good Bond 
FL-9 ft 
22-43 ft 

MW-2D 

approximately 8 ft 
?37-41 ft (also has slightly higher gamma) 
47 ft-TD 

Fair-Poor Bond 
12-20 ft 
31-34 ft 
41-44 ft 

WeIlMW-2R 

approximately 6 ft 
not indicated 
not indicated 
approximately 60 ft 

Fair-Poor Bond 
9-12 ft 
22-30 ft 

MW-SD 

approximately 2 ft 

Poor Bond 
10-12 ft 
28-31 ft 
34-41 ft 
44-47 ft 

Poor Bond 
12-22 ft 
30-60 ft 

43-47 ft (also has slightly higher gamma) 
47 ft - TD 

Fair-Poor Bond 
12-22 ft 

Colog. Inc. 

Poor Bond 
9-12 ft 
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Limitations: 

COLaO's logging was performed in accordance with generally accepted industry 
practices involving similar studies at the same time and in the same geographical area. 
COLaO has observed that degree of care and skill generally exercised by others under 
similar circumstances and conditions. Interpretations of logs or interpretation of test or 
other data, and any recommendation or hydrogeologic description based upon such 
interpretations, are opinions based upon inferences from measurements, empirical 
relationships and assumptions. These inferences and assumptions require engineedng 
judgment, and therefore are not scientific certainties. As such, other professional 
engineers or analysts may differ as to their interpretation. Accordingly, COLaO cannot 
and does not warrant the accuracy, correctness or completeness of any such 
interpretation, recommendation or hydrogeologic description. 

All technical data, evaluations, analysis, reports, and other work products are instruments 
of COLaO's professional services intended for one time use on this project. Any reuse of 
work product by Client for other than the purpose for which they were originally 
intended will be at Client's sole risk and without liability to COLOO. COLaO makes no 
warranties, either express or implied. Under no circumstances shall COLOO or its 
employees be liable for consequential damages. 

Colog. Inc. 

R2-0000519



Depth 
(feet) 

10 . 0 

20.0 

JO . O 

40 . 0 

50 . 0 

60.0 

COMPANY: Golder Associates PROJECT: CARLSTADT 

DATE: October 8,1996 WELL: MW-2D REV: 1.0 BY: NLH 

Geophysical Log Results 

(cps) (us/ft) 

~ DL 

,0 Bond Index J 

R2-0000520



Depth 
(feet) 

20.0 

30.0 

40.0 

50.0 

60.0 

70 . 0 

(cps) 

COMPANY: Golder Associates PROJECT: CARLSTADT 

DATE: October 8,1996 WELL: MW-2R REV: 1.0 BY: NLH 

Geophysical Log Results 

(us/ft) 

,0 Bond I ndex J 

R2-0000521



Depth 
(feet) 

10.0 

20.0 

40.0 

50.0 

(cps) 

COMPANY: Golder Associates PROJECT: CARLSTADT 

DATE: October 8, 1996 WELL: MW-SD REV: 1.0 BY: NLH 

Geophysical Log Results 

(us/ft) 

,0 Bond Index J 

R2-0000522



Deptb 
(feet) 

10.0 

20.0 

0 . 0 

40.0 

50.0 

60.0 

(cps) 

COMPANY: Golder Associates PROJECT: CARLSTADT 

DATE: October 8,1996 WELL: MW-7D REV: 1.0 BY: NLH 

Geophysical Log Results 

(us/ft) 

,0 Bond Index J 

R2-0000523



1 

Depth 
(feet) 

20 

10.0 

20 . 0 

(cps) 

COMPANY: Golder Associates PROJECT: CARLSTADT 

DATE: October 8, 1996 WELL: MW-llD REV: 1.0 BY: NUl 

Geophysical Log Results 

(us/ft) 

,0 Bond Index J 

R2-0000524



Deplh 
(feel) 

10.0 

2 0.0 

40.0 

(cps) 

COMPANY: Golder Associates PROJECf: CARLSTADT 

DATE: October 8,1996 WELL: MW-14D REV: 1.0 BY: NLH 

Geophysical Log Results 

(us/ft) 

o Bo nd Index J 

-- :--.:::> 
-----

R2-0000525



Depth 
(fee.) 

10.0 

2 0 .0 

0 .0 

40.0 

50.0 

60. 0 

COMPANY: Golder Associates PROJECf: CARLSTADT 

DATE: October 8, 1996 WELL: MW-18D REV: 1.0 BY: NLH 

Geophysical Log Results 

(cps) (us/ft) 

r:; 5 (L Del L "'=-.L __ ;.J_U,-",""'-=-.J...O.LL 

,0 Bond Index 

, ' -
7 

__ . ____ .. _. ___ ___ _ 1-___ ... _ ___ __ ___________ _ 

R2-0000526



APPENDIXF 

Summary of Low Flow Purging Information 
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January "1997 

Sampling Date: September 17,1996 
Elapsed 

Time Time Temperature 
(HH:MM) (HH:MM) (oC) 

15:38 00:00 

15:39 00:01 14.9 

15:42 00:04 15.0 

15:45 00:07 15.3 

15:47 00:09 15.6 

15:50 00:12 15.7 

15:53 00:15 15.8 

15:56 00:18 15.8 

15:59 00:21 15.8 

16:02 00:24 15.8 

16:15 00:37 

SUMMARY OF PURGING INFORMATION 
MONITORING WELL MW-02D 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
pH Conductance eH Turbidity Oxygen 

(std) (mS) (mv) (NTU) (mg/l) 

BEGIN PURGING 

8.23 3.29 30.3 10.0 -0.80 

8.20 3.28 20.8 0.0 -0.85 

8.08 3.30 18.6 0.0 -0.91 

8.04 3.24 31.7 0.0 -0.85 

8.03 3.16 32.8 0.0 -0.78 

8.13 3.08 58.3 0.0 -0.78 

8.16 2.99 96.8 0.0 -0.77 

8.16 2.96 115.0 0.0 -0.80 

8.18 2.94 118.0 0.0 -0.84 

BEGIN SAMPLING 

Z:\projects\6222\rireport\Tables\PRGINFO.xLS Golder Associates 

\:)-=-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (ml/min) 

12.00 

0.3 300 

0.6 100 

0.9 100 

1.5 200 

2.5 330 

3.5 330 

4.5 330 

5.5 330 

14.00 6.5 330 

--- ~~--

Page1 of 1 
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Januarr1997 

Sampling Date: September 18. 1996 
Elapsed 

Time Time Temperature 
(HH:MM) (HH:MM) (OC) 

08:57 00:00 

08:58 00:01 16.0 

9:07 00:10 14.9 

9:11 00:14 15.0 

9:14 00:17 14.9 

9:19 00:22 14.9 

9:22 00:25 14.9 

9:25 00:28 14.9 

9:29 00:32 14.9 

9:45 00:48 

SUMMARY OF PURGING INFORMATION 
MONITORING WELL MW-02R 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
pH Conductance eH Turbidity Oxygen 

(std) (mS) (mv) (NTU) (mg/l) 

BEGIN PURGING 

8.35 1.90 93.0 0.0 3.85 

10.59 2.23 11.7 0.0 0.80 

10.60 2.27 -4.1 0.0 0.55 

10.59 2.29 -3.3 0.0 0.71 

10.60 2.30 -12.0 0.0 0.43 

10.61 2.30 -13.0 0.0 0.38 

10.62 2.30 -16.3 0.0 0.37 

10.63 2.31 -22.2 0.0 0.37 

BEGIN SAMPLING 

Z:\projects\6222\rireport\tables\PRGINFO.xLS Golder Associates 

943-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (mllmin) 

11.20 

0.2 200 

2.0 200 

3.5 

4.2 

5.2 

11.95 5.8 

6.4 200 

11.95 7.2 200 

11.94 

page 1 of 1 
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Januaryr::J97 

Sampling Date: September 18, 1996 
Elapsed 

Time Time Temperature 
(HH:MM) (HH:MM) (OC) 

08:57 00:00 

09:06 00:09 16.0 

9:11 00:14 15.9 

9:16 00:19 16.0 

9:20 00:23 

Z:\6222\rireport\tables\PRGINFO.xLS 

SUMMARY OF PURGING INFORMATION 
MONITORING WELL MW-OSD 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
pH Conductance eH Turbidity Oxygen 

(std) (mS) (mv) (NTU) (mgll) 

BEGIN PURGING 

7.19 1.64 98.5 0.0 3.28 

7.55 1.70 66.8 0.0 2.82 

7.63 1.69 61.2 0.0 2.70 

BEGIN SAMPLING 

Golder Associates 

9Lf;;)~6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (ml/min) 

10.50 

11.00 1.4 160 

2.1 155 

3.0 180 

Page 1 of 1 
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January-1997 

Sampling Date: September 18, 1996 
Elapsed 

Time Time Temperature 
(HH:MM) (HH:MM) (OC) 

13:07 00:00 

13:15 00:08 17.4 

13:24 00:17 17.2 

13:30 00:23 17.2 

13:36 00:29 17.2 

13:40 00:33 

SUMMARY OF PURGING INFORMATION 
MONITORING WELL MW-07D 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
pH Conductance eH Turbidity Oxygen 

(std) (mS) (mv) (NTU) (mg/l) 

BEGIN PURGING 

7.74 0.806 94.0 0.0 4.14 

8.13 0.796 70.3 0.0 3.39 

8.20 0.793 64.8 0.0 2.85 

8.24 0.793 61.6 0.0 2.94 

BEGIN SAMPLING 

Z:\projects\6222\rireport\tables\PRGINFO.xLS Golder Associates 

",-,.3-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (mllmin) 

11.03 

0.80 100 

11.45 2.15 150 

3.05 150 

11.70 3.95 150 

Page 1 of 1 
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January 199r 

Sampling Date: September 18, 1996 

Elapsed 

SUMMARY OF PURGING INFORMATION 

MONITORING WELL MW-OSD 
SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 

216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 

Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (0C) (std) (mS) (mv) (NTU) (mgll) 

14:17 00:00 BEGIN PURGING 

14:21 00:04 16.5 8.07 2.28 41.5 590.0 -0.59 

14:25 00:08 16.7 8.09 2.28 33.0 532.0 -0.58 

14:30 00:13 16.8 8.08 2.28 23.6 503.0 -0.57 

14:35 00:18 18.3 8.11 2.32 88.3 511.0 0.22 

14:42 00:25 18.3 8.09 2.32 54.4 509.0 -0.07 

14:49 00:32 18.5 8.09 2.31 20.3 509.0 0.02 

14:55 00:38 17.9 8.14 2.32 -14.3 >999 -0.65 

15:09 00:52 17.9 8.11 2.31 7.4 >999 0.70 

15:14 00:57 17.9 8.12 2.32 -10.4 >999 0.77 

15:20 01:03 17.9 8.17 2.31 -30.3 >999 0.59 

15:25 01:08 17.8 8.18 2.30 -35.2 >999 0.45 

15:30 01:13 17.8 8.18 2.30 -47.9 >999 0.23 

15:35 01:18 17.8 8.18 2.30 -60.3 >999 0.18 

15:40 01:23 17.8 8.18 2.30 -60.0 900.0 0.14 

15:45 01:28 17.8 8.18 2.30 -60.0 839.0 0.12 

15:50 01:33 17.8 8.18 2.30 -57.2 783.0 0.03 

15:55 01:38 17.7 8.19 2.30 -57.2 753.0 0.04 

16:00 01:43 17.7 8.19 2.30 -52.1 717.0 -0.07 

16:03 01:46 17.7 8.19 2.29 -60.4 608.0 -0.21 

16:10 01:53 17.7 8.19 2.29 -72.3 622.0 -0.21 

16:15 01:58 17.7 8.19 2.27 -73.9 542.0 -0.31 

16:20 02:03 17.7 8.19 2.26 -77.8 507.0 -0.33 

16:25 02:08 17.7 8.19 2.27 -69.7 527.0 -0.34 

16:35 02:18 17.6 8.19 2.27 -71.7 429.0 -0.40 

16:45 02:28 17.5 8.20 2.25 -70.4 393.0 -0.54 

16:50 02:33 17.5 8.20 2.23 -74.1 353.0 -0.51 
17:00 02:43 17.5 8.20 2.22 -73.1 389.0 -0.57 
17:05 02:48 BEGIN SAMPLING 

z:\943-6222\rireport\tables\PRGINFO.XLS Golder Associates 

~.J-6222 

Depth To Volume Approximate 

Water Purged Purge Rate 

(ft. btc) (Liters) (mllmin) 

4.40 

5.40 0.8 200 

5.40 1.5 175 

5.40 2.2 140 

2.5 60 

5.40 2.8 45 

5.65 3.2 

3.6 

4.6 70 

5.95 5.3 140 

5.96 6.2 150 

5.97 6.8 120 

7.4 120 

8.1 140 

5.99 8.7 120 

5.99 9.5 160 

5.99 10.1 120 

5.99 10.7 120 

11.3 120 

11.7 130 

5.96 12.9 170 

5.96 13.8 160 

14.7 180 

16.4 300 

5.96 19.9 350 

23.4 350 

25.1 340 

5.99 28.6 300 

Page 1 of 1 
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January T997 

Sampling Date: September 19,1996 

Elapsed 

SUMMARY OF PURGING INFORMATION 

MONITORING WELL MW-OSR 
SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 

216 PATERSON PLANK ROAD SITE 
CARLSTADT, NEW JERSEY 

Specific Dissolved 

Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (oC) (std) (mS) (mv) (NTU) (mg/l) 

09:05 00:00 BEGIN SAMPLING 

09:15 00:10 16.9 10.35 2.67 -80.2 0.0 2.45 

9:18 00:13 17.0 10.63 2.66 -88.8 14.0 2.01 

9:25 00:20 17.0 10.75 2.67 -89.7 19.0 1.59 

9:30 00:25 17.1 10.75 2.66 -83.0 13.0 1.46 

9:35 00:30 17.1 10.75 2.67 -76.0 7.0 1.36 

9:40 00:35 17.1 10.74 2.68 -77.1 8.0 1.41 

9:43 00:38 17.1 10.73 2.67 -76.2 7.0 1.46 

9:45 00:40 BEGIN SAMPLING 

z:\943-6222\rireport\tables\PRGINFO.xLS Golder Associates 

!,..,.o-6222 

Depth To Volume Approximate 

Water Purged Purge Rate 

(ft. btc) (Liters) (ml/min) 

5.11 

5.55 1.8 180 

5.56 2.3 180 

5.56 3.5 180 

5.65 4.4 120 

5.60 4.8 80 

5.60 5.2 80 

5.7 180 
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January -1997 

Sampling Date: September 20, 1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 
MONITORING WELL MW-10D 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (oC) (std) (mS) (mv) (NTU) (mg/l) 
8:41 00:00 BEGIN PURGING 
8:45 00:04 17.6 11.08 1.01 -7.5 26.0 3.21 
9:00 00:19 17.2 11.09 1.09 1.0 26.0 2.81 
9:05 00:24 17.2 11.09 1.10 -0.8 18.0 3.14 
9:10 00:29 17.6 11.08 1.11 0.1 13.0 3.10 
9:18 00:37 17.5 11.08 1.11 1.6 11.0 3.13 
9:26 00:45 17.9 11.07 1.10 3.7 4.0 2.65 
9:36 00:55 17.8 11.08 1.11 6.0 0.0 2.73 
9:41 01:00 18.0 11.07 1.10 3.0 0.0 2.68 
9:45 01:04 17.9 11.08 1.11 3.5 0.0 2.97 
9:50 01:09 18.1 11.07 1.11 2.3 0.0 2.62 
10:00 01:19 BEGIN SAMPLING 

z:\943-6222\rireport\tables\PRGINFO.xLS Golder Associates 

92f3-6222 

Depth To Volume Approximate 
Water Purged Purge Rate I 

(ft. btc) (Liters) (mllmin) 
7.05 

0.6 160 
8.11 1.2 160 
8.70 2.3 220 
9.38 3.3 190 
10.30 5.3 250 
11.10 8.6 400 
12.30 12.6 400 
12.52 14.6 400 

16.2 400 
13.48 18.2 400 
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January-, 997 

Sampling Date: September 20, 1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 

MONITORING WELL MW-10R 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (oC) (std) (mS) (mv) (NTU) (mgll) 
11:50 00:00 BEGIN PURGING 
11:55 00:05 19.7 9.18 0.589 46.0 1.67 
11:59 00:09 18.6 9.66 0.619 22.6 227.0 0.91 
12:04 00:14 17.7 9.91 0.643 4.0 564.0 0.04 
12:09 00:19 17.7 9.91 0.647 -8.2 409.0 -0.23 
12:16 00:26 17.7 9.91 0.644 -14.8 343.0 -0.25 
12:21 00:31 17.7 9.88 0.650 -21.5 327.0 -0.21 
12:26 00:36 17.6 9.90 0.652 -25.1 300.0 -0.12 
12:31 00:41 17.6 9.90 0.653 -28.1 277.0 -0.21 
12:34 00:44 17.6 9.91 0.654 -32.6 270.0 -0.26 
12:38 00:48 17.6 9.93 0.655 -35.4 248.0 -0.37 
12:42 00:52 17.6 9.94 0.657 -36.3 178.0 -0.31 
12:47 00:57 17.6 9.95 0.657 -37.3 148.0 -0.38 
12:53 01:03 17.6 . 9.98 0.657 -39.8 150.0 -0.43 
13:00 01:10 17.6 10.01 0.656 -42.2 92.0 -0.45 
13:04 01:14 17.6 10.02 0.656 -45.2 77.0 -0.48 
13:08 01:18 17.6 10.03 0.657 -47.0 63.0 -0.48 
13:12 01:22 17.7 10.04 0.656 -49.7 64.0 -0.48 
13:16 01:26 17.7 10.06 0.656 -51.8 60.0 -0.48 
13:18 01:28 BEGIN SAMPLING 

z:\943-6222\rireport\tables\PRGINFOXLS Golder Associates 

!::IZf3-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (mllmin) 
7.15 
7.25 0.3 200 
7.35 1.4 275 
7.37 2.9 300 
7.38 4.4 300 
7.39 6.5 300 
7.39 8.0 300 
7.40 9.5 300 
7.40 11.0 300 
7.40 12.5 300 
7.40 13.7 300 
7.40 14.9 300 
7.40 16.3 280 
7.40 18.1 300 
7.40 20.2 300 
7.40 21.4 300 
7.40 22.6 300 
7.40 23.8 300 
7.40 25.0 300 
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January-1997 

Sampling Date: September 24,1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 

MONITORING WELL MW-11 D 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (oC) (std) (mS) (mv) (NTU) (mg/l) 
10:26 00:00 BEGIN SAMPLING 
10:28 00:02 17.0 8.96 0.813 50.0 1.30 
10:33 00:07 16.4 9.10 1.120 -0.1 42.0 0.38 
10:38 00:12 16.6 9.30 1.160 -9.6 58.0 -0.01 
10:42 00:16 16.6 9.34 1.180 -11.5 66.0 -0.10 
10:46 00:20 16.6 9.34 1.190 -13.2 84.0 -0.09 
10:51 00:25 16.6 9.35 1.200 -15.5 88.0 -0.04 
10:56 00:30 16.6 9.36 1.210 -23.5 85.0 0.04 
11:02 00:36 16.7 9.35 1.210 -29.1 75.0 0.01 
11:09 00:43 16.8 9.34 1.210 -37.4 66.0 -0.05 
11 :14 00:48 .16.8 9.34 1.210 -38.8 65.0 -0.10 
11 :19 00:53 16.9 9.33 1.210 -38.9 55.0 -0.22 
11:24 00:58 16.9 9.33 1.210 -39.1 49.0 -0.24 
11:29 01:03 17.0· 9.33 1.210 -40.9 49.0 -0.29 
11:32 01:06 BEGIN SAMPLING 

z:943-6222\rireport\tables\PRGINFO.xLS Golder Associates 

943-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (ml/min) 
5.25 
5.40 0.3 150 
5.52 1.0 200 
5.55 1.5 100 
5.50 2.2 175 
5.56 2.8 150 
5.56 3.5 150 
5.57 4.3 150 
5.57 5.2 150 
5.58 5.8 100 
5.58 6.4 120 
5.59 7.0 120 
5.59 7.6 120 
5.58 8.4 160 
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January -T897 

Sampling Date: September 24, 1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 
MONITORING WELL MW-11 R 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (oC) (std) (mS) (mv) (NTU) (mgtl) 
10:03 00:00 BEGIN PURGING 
10:07 00:04 15.7 11.24 1.33 -3.6 2.0 2.07 
10:12 00:09 15.6 11.26 1.40 -77.7 8.0 1.86 
10:17 00:14 15.7 11.24 1.37 -97.9 7.0 1.54 
10:22 00:19 16.2 11.17 1.30 -111.7 7.0 1.36 
10:27 00:24 16.3 11.12 1.24 -121.7 4.0 1.31 
10:32 00:29 16.4 11.08 1.20 -104.9 1.0 1.23 
10:37 00:34 16.4 . 11.06 1.17 -124.3 0.0 1.25 
10:42 00:39 16.5 11.05 1.16 -131.4 0.0 1.21 
10:45 00:42 BEGIN SAMPLING 

z:943-6222\rireport\tables\PRGINFO.XLS Golder Associates 

9lf3-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (mltmin) 
6.00 
6.06 1.1 280 
6.07 2.5 280 
6.09 3.9 280 
6.10 5.9 400 
6.10 8.4 500 
6.11 10.8 480 
6.12 13.2 480 
6.12 15.6 480 
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January-r997 

Sampling Date: September 23,1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 

MONITORING WELL MW-12D 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (oC) (std) (mS) (mv) (NTU) (mg/l) 
11 :12 00:00 BEGIN PURGING 
11 :15 00:03 10.6 6.68 1.16 65.0 1.43 
11 :19 00:07 16.1 6.94 1.66 -118.2 68.0 1.17 
11:24 00:12 16.1 6.93 1.94 -115.0 62.0 0.59 
11:28 00:16 16.1 6.94 1.98 -115.3 59.0 0.43 
11:32 00:20 16.1 6.95 2.00 -118.5 58.0 0.44 
11:36 00:24 16.1 6.95 2.01 -119.6 59.0 0.44 
11 :41 00:29 16.1 6.96 2.02 -121.2 59.0 0.44 

_11:42 00:30 
-

BEGIN SAMPLING 
- -- -

z:943-6222\rireport\tables\PRGINFO.XLS Golder Associates 

92f3-6222 

Depth To Volume Approximate. 
Water Purged Purge Rate I 

(ft. btc) (Liters) (ml/min) I 

5.62 
5.85 0.40 130 
5.93 0.80 100 
5.90 1.80 200 
5.90 2.80 250 
5.90 3.80 250 
5.90 4.60 200 
5.90 5.60 200 

-- -----
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January-r997 

Sampling Date: September 23,1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 

MONITORING WELL RMW-13D 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 

216 PATERSON PLANK ROAD SITE 
CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (0C) (std) (mS) (mv) (NTU) (mg/l) 
10:54 00:00 BEGIN PURGING 
10:55 00:01 16.9 10.73 1.49 88.9 8.0 2.70 
11:00 00:06 17.0 10.27 1.44 95.8 10.0 1.59 
11:05 00:11 17.3 9.99 1.43 102.1 6.0 1.36 
11 :10 00:16 17.7 9.80 1.42 106.5 5.0 1.34 
11 :15 00:21 17.7 9.73 1.42 101.7 4.0 1.28 
11:20 00:26 17.8 9.70 1.41 97.1 4.0 1.26 
11:25 00:31 BEGIN SAMPLING 

z:943-6222\rireport\tables\PRGINFO.XLS Golder Associates 

943-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (mllmin) 
4.51 
4.58 0.54 540 
4.56 2.90 470 
4.50 4.50 320 
4.50 5.70 240 
4.50 6.90 240 
4.50 8.10 240 
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Januar)r1 997 

Sampling Date: September 23, 1996 
-

Elapsed 

SUMMARY OF PURGING INFORMATION 

MONITORING WELL MW-14D 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (0C) (std) (mS) (mv) (NTU) (mg/l) 
8:14 00:00 BEGIN PURGING 
8:15 00:01 16.6 9.94 2.62 -55.5 21.0 2.60 
8:20 00:06 16.7 10.55 1.91 -72.1 55.0 2.36 
8:25 00:11 17.3 10.82 1.74 -66.9 65.0 1.71 
8:30 00:16 17.6 10.97 1.69 -65.1 60.0 1.34 
8:35 00:21 17.9 11.07 1.65 -68.0 47.0 1.68 
8:40 00:26 18.1 11.10 1.64 -66.4 30.0 1.56 
8:45 00:31 18.2 11.12 1.63 -65.0 22.0 1.57 
8:50 00:36 18.3 11.12 1.62 -65.3 21.0 1.47 
8:55 00:41 18.7 11.13 1.61 -68.3 16.0 1.49 
9:00 00:46 18.6 11.14 1.62 -62.9 16.0 1.38 
9:05 00:51 18.7 11.19 1.61 -70.6 9.0 1.53 
9:15 01:01 18.8 11.18 1.61 -79.2 9.0 1.41 
9:20 01:06 BEGIN SAMPLING 

z: 943-6222\rireport\tables\PRG INFO .XLS Golder Associates 

943-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (ml/min) 
1.13 
1.84 0.24 240 
1.91 1.00 160 
1.97 1.40 80 
2.22 1.80 80 
2.31 2.20 80 
2.33 2.60 80 
2.35 3.00 80 
2.36 3.40 80 
2.47 3.80 80 
2.51 4.20 80 
2.53 4.60 80 
2.65 5.00 80 
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January wJ'~7 

Sampling Date: September 23,1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 

MONITORING WELL MW-14R 
SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 

216 PATERSON PLANK ROAD SITE 
CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (OC) (std) (mS) (mv) (NTU) (mg/l) 
8:22 00:00 BEGIN PURGING 
8:24 00:02 15.4 9.94 0.745 -92.8 61.0 -0.27 
8:27 00:05 15.5 10.22 0.898 -92.1 63.0 -0.66 
8:30 00:08 16.1 10.30 0.962 -90.4 57.0 -0.75 
8:33 00:11 16.4 10.31 0.990 -89.3 64.0 -0.75 
8:36 00:14 16.6 10.31 1.050 -85.5 62.0 -0.72 
8:39 00:17 16.7 10.29 1.060 -89.3 57.0 -0.74 
8:42 00:20 16.8 10.27 1.080 -93.3 60.0 -0.71 
8:45 00:23 16.9 10.24 1.070 -98.2 59.0 -0.71 
8:48 00:26 17.0 10.20 1.080 -102.4 60.0 -0.69 
8:51 00:29 17.1 10.13 1.080 -105.9 62.0 -0.69 
8:54 00:32 17.1 10.02 1.080 -115.1 63.0 -0.72 
8:58 00:36 17.1 10.03 1.080 -119.8 60.0 -0.71 
9:01 00:39 17.1 10.03 1.070 -124.3 57.0 -0.69 
9:05 00:43 BEGIN SAMPLING 

z:943-6222\rireport\tables\PRGINFO.XLS Golder Associates 

94~-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (ml/min) 
1.68 
2.98 2.4 1200 I , 

3.19 4.3 630 
5.9 530 

3.22 6.9 330 
3.25 7.9 330 
3.26 8.9 330 
3.27 10.0 370 
3.27 11.0 330 
3.28 12.0 330 

12.9 300 
3.28 13.8 300 
3.28 14.7 225 
3.29 15.6 300 
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-------- ------~------- ---_. ----------

Januaryr997 

Sampling Date: September 24,1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 
MONITORING WELL MW-1SD 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 

216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (OC) (std) (mS) (mv) (NTU) (mg/l) 
8:00 00:00 BEGIN PURGING 
8:05 00:05 16.0 11.09 1.38 1.0 1.23 
8:10 00:10 15.8 11.22 1.38 0.0 0.86 
8:15 00:15 15.6 11.26 1.39 -115.2 0.0 0.66 
8:20 00:20 15.4 11.31 1.40 -120.4 0.0 0.77 
8:25 00:25 15.3 11.36 1.41 -125.1 1.0 0.72 
8:30 00:30 15.2 11.41 1.41 -121.6 11.0 0.65 
8:35 00:35 15.1 11.47 1.41 -119.4 20.0 0.70 
8:40 00:40 15.9 11.61 1.63 -117.4 6.0 -0.05 
8:45 00:45 15.9 11.63 1.60 -115.6 11.0 -0.06 
8:50 00:50 ,15.8 11.64 1.62 -116.0 8.0 -0.12 
8:55 00:55 15.8 11.65 1.63 -117.5 8.0 -0.10 
9:00 01:00 15.7 11.67 1.64 -118.1 8.0 -0.09 
9:05 01:05 BEGIN SAMPLING 

z:943-6222\rireport\tables\PRGINFO.XLS Golder Associates 

943-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 
(ft. btc) (Liters) (ml/min) 

9.15 
9.30 0.4 80 
9.36 0.9 100 
9.42 1.4 100 
9.50 1.8 80 
9.51 2.8 200 
9.51 3.8 200 
9.53 4.8 200 

5.8 200 
9.54 6.5 140 
9.54 7.3 160 
9.54 8.0 140 
9.55 9.8 160 
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January 19"97 

Sampling Date: September 23, 1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 
MONITORING WELL MW-16D 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 
216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (oC) (std) (mS) (mv) (NTU) (mgll) 
13:44 00:00 BEGIN PURGING 
13:45 00:01 16.0 11.76 2.97 31.9 27.0 2.20 
13:50 00:06 16.0 11.79 3.18 18.0 26.0 1.86 
13:55 00:11 16.1 11.79 3.21 3.2 22.0 1.79 
14:00 00:16 16.2 11.78 3.19 -29.4 21.0 1.61 
14:05 00:21 16.4 11.76 3.11 -46.8 12.0 1.49 
14:10 00:26 16.5 11.73 3.02 -57.5 8.0 1.44 
14:15 00:31 16.5 11.70 2.88 -61.8 5.0 1.58 
14:20 00:36 16.5 11.69 2.83 -65.2 3.0 1.48 
14:25 00:41 16.5 11.67 2.68 -69.7 3.0 1.47 
14:30 00:46 16.4 11.65 2.59 -72.9 1.0 1.42 
14:35 00:51 16.3 11.63 2.50 -68.6 1.0 1.32 
14:45 01:01 BEGIN SAMPLING 

z:943-6222\rireport\tables\PRGINFO.xLS Golder Associates 

943-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (mllmin) 
6.43 
6.54 0.2 220 
6.56 1.3 220 
6.56 2.5 230 
6.57 3.7 240 
6.59 4.9 240 
6.59 6.1 240 
6.57 7.3 240 
6.57 8.5 240 
6.57 9.7 240 
6.60 10.9 240 
6.61 12.1 240 
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January----r997 

Sampling Date: September 19, 1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 

MONITORING WELL MW-17D 
SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 

216 PATERSON PLANK ROAD SITE 
CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (0C) (std) (mS) (mv) (NTU) (mg/l) 
9:11 00:00 BEGIN PURGING 
9:12 00:01 17.6 8.97 2.44 88.3 -8.0 0.59 
9:17 00:06 17.7 7.76 2.60 169.0 0.27 
9:24 00:13 16.8 7.27 2.79 -140.6 686.0 -0.29 
9:30 00:19 16.8 7.29 2.79 -156.9 -0.63 
9:43 00:32 17.1 7.13 2.85 -158.8 386.0 -0.32 
9:52 00:41 17.1 7.15 2.85 -165.6 206.0 -0.44 
9:57 00:46 17.0 7.14 2.85 -165.5 165.0 -0.56 

10:04 00:53 17.1 7.12 2.85 -164.6 131.0 -0.71 
10:15 01:04 17.1 7.11 2.86 -162.2 134.0 -0.74 
10:19 01:08 17.1 7.11 2.86 -161.8 131.0 -0.79 
10:21 01:10 BEGIN SAMPLING 

z:943-6222\rireport\tables\PRGINFO.XLS Golder Associates 

-----~-

943-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (ml/min) 
4.16 

0.3 300 
4.40 1.8 300 
4.62 3.0 170 
4.69 4.0 170 
4.70 6.2 170 

11.5 590 
13.0 300 

4.71 15.2 315 
4.72 18.5 300 
4.72 19.7 300 

- - -----
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January-r997 

Sampling Date: September 19, 1996 
Elapsed 

SUMMARY OF PURGING INFORMATION 
MONITORING WELL MW-18D 

SEPTEMBER 1996 GROUNDWATER SAMPLING EVENT 

216 PATERSON PLANK ROAD SITE 

CARLSTADT, NEW JERSEY 

Specific Dissolved 
Time Time Temperature pH Conductance eH Turbidity Oxygen 

(HH:MM) (HH:MM) (OC) (std) (mS) (mv) (NTU) (mg/l) 
11 :44 00:00 BEGIN PURGING 
11 :45 00:01 16.8 7.35 2.79 52.7 237.0 2.04 
11:50 00:06 16.2 7.54 2.85 20.4 >999 1.24 
12:00 00:16 16.6 7.40 2.89 -8.2 >999 1.10 
12:08 00:24 17.1 7.36 2.89 -13.3 550.0 1.08 
12:25 00:41 17.7 7.32 2.47 53.5 480.0 2.43 
12:35 00:51 17.0 7.27 2.84 17.7 78.0 1.26 
12:45 01:01 16.9 7.27 2.88 14.0 38.0 1.12 
12:55 01 :11 16.9 7.26 2.89 15.4 21.0 1.07 
13:00 01:16 16.9 7.26 2.89 14.3 17.0 1.07 
13:05 01:21 16.9 7.26 2.89 14.1 17.0 1.06 
13:15 01:31 BEGIN SAMPLING 

z:943-6222\rireport\tables\PRGINFO.XLS Golder Associates 

9£j.~3-6222 

Depth To Volume Approximate 
Water Purged Purge Rate 

(ft. btc) (Liters) (mllmin) 
4.13 
4.69 0.3 300 
4.77 2.1 350 
4.65 4.1 400 
4.54 6.8 340 
4.61 11.2 260 
4.61 13.6 260 
4.61 16.0 240 
4.61 18.4 240 
4.60 20.8 240 
4.63 23.2 240 
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COMPUCHEM CHAIN-OF-CU~-.-JDV RECORD 
.... , J\j 

ENVlRONMENTAL 
CORPORATION 

3306 Chapel Hill/Nelson Highway 
Research Tfiangle parI<. NO 27709 

sample 10 
COganItc9c1, ••• _tUMI<, 
InoQIank:a:6cblll~; 
SeeNcta2) 

~ 
~ >-

! i 

GmrJ~ 

Bax M1 IBox 1121 Box 1f3 !Box 114 ! Box NS 

t I 
= ~ it i&: I 

'8 
-6 
o 
~ 

g 
8 

1 
'f'r818!.st"'1 G- -.5 rIC L 

B l/ c.. L 
e LI 

if liS r 
I 

J 

I 

I 

I 

I 

Cllaat'aSptelallnllrutUall.: ~ 

j 
o 
£ 
I 
I 

<> Os 
:5 c 
~-_0 

~! 

Orgllnlca Analyals 

~IJ)0 

O~~181° 
~~ j il~ 

Icl Polnl-of-ConlAct: ~/l.11 

Inorganlcll Other 

~,~Ij I~I~ 

I 

, 

'i 
Ii, 
I~ 

~1~1.JI ~ill~ 

(:;07 ,:J.'}j J .110 

Remarks I Comments 

b,~s" /",,2/ 
1..1 

,:h:i.PJ 0"':) 

'1 _"''lUIS''''' til" .... .g~ 412 Rellna,lIlshed By: (SIg.) #3 R!lIII'ICfJ Isllecl8)': 151g.1 SUlp/AI s!Dlajle lim • 
..-qu.:=.d7 -:-,...,...-,-__ _ 

COmp •• yN ..... : lTma: (1IIdiy" Ie.tHoIIs3) 

1"~l!~~U~~~~~~;~~~~~) __________________ ~~~_~~~~~~~~~~~~~~~~ ____ ~~~~~~~a~~~~~IY~ed~8)'~:~~Q~~ _______________ -J~~ __ -JDES1RaYarAauRN r de at\H fiv. Yeall d IUchMal'l 
CompanyNamI: (ar.l.chokle: .... N ..... A~ 

Kale (\I: If ""'Ia'o WIll hdd sampleso UI_1t oemal.dor at oprcjed-ml!lllmZna balCh .lI4d 1II1n hrohUlg OC ral/o; 11 -V-Ieb I'll U begkr pnxasslng blkl'll, rDW. Not. C!I: H ClP'-'DlglIIIl., dlsk8tta reqUlJe(f, 10 IIm'ted Ia nwclmlll'll 01.1. chBllldm. 

lIeI. Ell: S_plll. ctrued ea dar- .rodale repo"malllICIlIlnDulracIJalgB. 11018(041: AlIl11b CCjliQat data~'~IIveYe8B UIIlascllenl req .... IUn.:i paws lor lell.lm at copln;Mlllual.or'Sere. blUed lnJamlUjl atyeartlx. 
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o 

o 
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o 
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C? 
o 
o 
I§I 

I PROI.NO. PROJECl' NAMB 
ql/J-~z~ CA...h;-J.-it 

SA:.~; 

!1"p.l~fS',.J I S'~/ m z.. 
SAMPlE DAm Tll!rJE MA"l'ltlX 

ql'J/tI; I 1'1 ()',) c:-w 
Ibj~& 14~ IJ~:3? 
tl\lf:t [11. OQ()(J -(~ 

Z/.]/ .. ~~2;;r) 
Dale I rlJtl~ 

9/11/(t 7if""" . , ....- \ 
iiLiNQU1SHBD 8Y: (SigDIOIrc} DAle 1 lime 

RFLINQUISRED BY: (Si,sa:l1llrc} Dalc/"I"imc 

COC2.XLS 

CHAIN OF CUSTO DY RECORD 

NO. / CONl'AINER TiTE / 
OF 

l~~~ Rl!MARKl'I 

CON-

l~71~Ql~il SAbfl'U: LOCATION TAlI'IEItS 

~w,ih X' a- t , .~ ~ 
N\\I\l,. ~S .~ ~ , I 
-1],,(0 ;L 1 t PrfA.\ .. "Z-L- 0.,)\.. O,..{.. ;("'\ D ~\I,)i. -, 

, , 
, 

RECErVED 13Y: (SlS1lAtlJrc) RELL'lQUlSHIID 13Y: (Sig11atu.re) Dale/Time I R£CElVEO D'i: (SlgDllUro) 

It/~ 
RECEIVED B~: (5IgDltu.rc) REl..INQ U [SHED BY: (SisDam[r) Dlte/Tim:_ . _____ 

• RECElVEID BY: (SlgnaOlrc) 

I 

R.TI'ir:J~ORATORY BY: t1;hli~?!J 0 
REMARKS: -

~ ~/AJII 'aL_ S""-u!. Lo~ ~ (ll,J~cJ~J,';~ 
{ V 

III ~e <:1\ __ " .... ~ 
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~COMPUCHEM 
ENVIRONMENTAL 
('ORPf'lR \TI()~ 

3306 Chapel Hill/Nelson Hlgnway 
Research Trlangle Par1<, NO Z7709 

J 
-, 

CHAIN~OF~CU ... dODV RECORD ""0 

Ship ~o: 

~pv~ 

Box.#3ISox'4 

j 
'2 
:J 

l 
11 
il: 

~ .. 
'::i 

g 
8 

! 
U 
%I 
& 

Pro/ect Name: C~,... \ S·~ 4- L.-CUY ,..,....,t:H,d ----_._-------
Field Point-ol-Contact: 

-e le:;ro-"l-:- f\iio 

Remarks I Comments 

-::e/Ul.J 

~ 1111111111; 
(D 

C'oI 
" 

C') 
-t 

(D 
GI) 

....... 
GI) 

-t 
....... 
GI) 
0 

!lole [1): .. 'N' lab win IIoIlS umplu III _all ,em"""',,, at p'oIK1·mlllOlmlzi"ll baldt sID ILnd mlnimJ2Ing !Xl ra'lD; H "'iaDwlll begin plOCeBllng ~1 .. hll9 n_ Hole 12': If CLP In0lg8nl~ d:siIalle 'eqUlIed, 10 II mil.d tornulmu .. d .. 'be ct.vacle ..... 

H"'" !~: S::amF!ess\Crad 6Odaa"an..-daI8 I8poltmalkld ot no eldra cbl!lg~_ HO'Ie (4)1 A11121b oapI:~:""'~""" 'C'7 and P""s ter •• hlm or ccples: annul!!! slctI!Q8 rae bllled InJln1W)' alYNI sbe. 
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COMPUCHEM 
ENVIR.ONMENTAL 
CORPORATION ! 

3306 Chapel HUYNelson Highway 
fteseerch Triangle Park, NC 'ZTl09 

Ship to: 

1-800-833-5097 

Sox",' 8oox.2 

'Sample\D ~ 'COtgule&:9 c:huactl1'I mu, .... .., 
IncIgaIIlc&:9 c~: 

~ 
:> 
~ see Nata '2) 
~ 

j :0 

~ I 8 D.. 

tl\W"~ Ie. !'1 'It : ~ e 
~ W ~ ~ (l.. ~llt : ~ V3" 

I : 

I I 

I I 

I 

I I 

, I : 

/Clltld'._6pecllllnllnlcllorrr. ~.b~ ~~ ... -

Box '3 
"'0 
! 
l! 
iii 
c: 
::I 
~ 
!! 
£ 
0= 
u. 

1I 
\) 

flab: Becllne! "'Good COIICIIlIon't ~ ~ N __ ~ _ O.~L'IIoo Prolll.ma, II A_..,: 

CHAIN-OF-CL-.... (ODY RECORD N~ 99S/· 

801[#4 Box#1i 

oS 

~ 
"0 ... 
~ ! 4> :e 6l 

C '-
c. L 

Project Name: _ ~~ Field Polnt-of-ContaGl: '-<,V!,.,,' ~ ~ 

86: ~ 
B ~5 ~ --':0 .20 
0 :00 

::z: ::I~ 

i!f) /f6 
:3 ~ 

ITelephone No.: ft:,cn ;L" ~ Ill" 
forproJectGomplete? y or~ (SoeNote 1) 

::lor~j;,::.sP~:"~lj)H 9a!~" /?\ 'Y' _ 

l -r----------~ 
Box #4: C.<l..P 3,I9C) R.RldIclOG~nl Sox #5: H - HlQIr 

So. SW·a48 T. reu· 
·--1-· - 1¥.·<M!t.sao.MJet-.:-a.~. :p/-". 

",. M ... III'II ••• !.: 
I~'IOW .~.::: 

. , 
II - •• " 

o :::~:.~. ~' •• :'.:: 00 ... : .,;.::i····. 

l.LowCmc,Q.P .:.:::,- .,.:: xb:ft.~ . . . . . ~ . 

OrganlclI AQlllysrs Other 

0 fI) 
rl)0 :::E ::;:rb -0 _0 

~~ ~ o A.. .. ~ (!) 

i ~ -< (!) ..... 

~ 0 ~i :d~ ::.::::= > 

Kl::I: ~f!:.!) 

~ iljl~ 
~ 

~I 

J I I J I I J J I I I I I I I " I I 

I I • I I , I I I I I I , , I I I I I 

-.",-. ::. 1.- ••. l..-:' 

Remarks I Comments 

/ I t:" ..c. 
V"'- - .. 

r?1.f / ~~w.<'--__ 

f .. -

. --.-

#2 Rllllnqulsh.d By: ISI!!.I ~ RellnqUl$"eci By: !S~.l Sample $'.01890 ~ml) requesteo:l7 _____ _ 

Corr4'll1l1 Name: Compall), Namll: lIn day., see Note 31 

if' RtcIIlYe<l8y: 1SIII.) :I ~Jyed er: iSIIJ·) DEstROY or fiE ltlnN 
del • ."., II'/! yaall QI alcb/yDl1 

Compuy Ham_a: _ m~ Nama: (C1,cJecho:oe~ $U 1:010 4) 

Hcmr 11): II 'fI> t.b will b cti saJI'CII_ 11:1 awall411J110111HS1r ell prolec:l-rnPlJnblr.;t balch alzt and til Inlmlzlllg ere tllllo; If..,. lab,..1 beiliu pr_ulng IMlchH n_ 1101" (:!): Ir ClP In"'!IUlle. dl,1cet'llt ttqulled, IQ limited , .. mllldr:alm or ~ Cob 1II'~1!d. 

Noh CS): SIunjII .. ao:crad 110 d8\'u!\e1 dall reporl.cna:Jed ., 110 """a cbargL !lobi (4): A1111Lb c:opI_ or d""" dp ~ 1M! Y-' wrI_ clien"'tques!$ and pa~ fer r.1W1I of coplw. arDuaJ SlDrag,I rffl billid In JanulUy.r yea"Ot. 
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CHAIN OF CUSTODY RECORD 

l'Jto()J. NO. PROJEoCT NAME :NO. / CONJ'AIJl/ER TYPE 

~q; 'U1-U-- ~,.:U"r-.u- OF 
! ,¥ II 8AMPLEllS: 

'('f\ 2-/ S,j 
.~ ~ 

t!~ COl'\· 

SAMPIE DAm 'l'.IME MA'mIX S .... MPLE LOCA'IlO:-r TAINERS 
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" .. ' 
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RtiUNQ~~.D;;;iJna~~) D&lefr_ RECEIVED BY: (SlgnBblrc) RELiNQUIS HED BY: {Sisnamrc} 

qJ\r~l. ,130 qi.. '''. . 
RIil.JlQQUISHllD BY: (Sign.uurc) Da\eJTlm.c RECEIVED BY: (SI811~~rc) REUNQU[SHHD ny: {SielLaWfc} 

REUNQUiSHEDIIY: (Slgnlblrc) Dlte I Tim. RECEr~ FOjORATORY BY: ~Ic ~m9.~'_- RE.\1ARI<S: yC) 
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~'Y v 
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RE' .... 'AllKS 
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-- -
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CHAIN OF CUSTODY RECORD 

FROJ. NO. IPROJECTNAME 

'1'#3 "i11.-1-"Z.. ~\..s+~t-
NO. I 
(IF 

/ COl\"l' IJ]I."ER TYPE 

f I 7 J 7 
SA>~s~/ /r\ 1-/ 'S,J 

CON· I \~ rc' TAlNERS {; '?~o Ci(l ~~ SAJlfPLE LOCA"llON SAMPIB I DA'lE I 'rom I MAllUX 

'lljjjilJj('l('f Crw N'\W ~ 'S ~ q.. 
14h.a11~1 \tlO I (l..A G-wt2.6-o:t { 

.. ~ , 

RWNQUlSHI.m BY: (Sigllahlrc) rq~(.s'&Daiil.q D:ile T'l'"lIr'Ie 

'ff[rb(' I RECElVED DY: -(SjgllaL\lJ~) 

\1(ZP 

rREPiNQUlSHBD :BY: (SiBlIAIILtC) Dale/Time RECEIVED BY: (Slgnahlrc) RELI~QUl!lnED BY: {Sislll11U~) 

REUNQUlSBED 1lY: (Sj'DB~) RECEIVED !d.UaBORATORY BY: 

~. -.-:.~. ~~6~JUn~f3C) 
IDale I Time 

COC2..xLS 
~~ .. -u 

R,: 
f 

I 
7 

JI.El'>iARXlI 

Dille I '[IIII!: RECB1VliD ny; (Sigll4lUl'O) 

D:Llc ITilne RECfiIVED BY: (SIgn.aIlLR) 
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COMPUCHEM CHAIN-OF-CUS .--JOY RECORD 
ENVIRONMENTAL 
CORPORATION 

3306 Chapel Hilf/Nelson Highway 
Research Triangle Park, NC Z7709 

11 SamplelD 
lOlgIlnb: a dlal8l:!en INIII', 
Ino'llulco: B dtaladers; 
Sedlo182l 

~ 

I 

, 
I 

J 

I 

_#1 

I· 
Go 

Cmfvdun 

80)('2 Sax'S Baxfl4 BOlC#S 
"0 
! 

11 ~ 4) \: 

J 
c: 8 :l 

t ~ tt 
4) ~ 2. ... .. 

~ Ii: ::ii: 

B r C L 
0 lJ c Ll 

lJ C l-
e L.. 

C L 

CII.nt'. S~ .. I LlMlruclloaa: l~t. jl{~", 
laloe Recelvlld In Good CCllldlllont Y Of N DtRrllle Probhrrn:o, II ""''I' 

If2 Rer .. quishl!d By. (9Ig., 

Camp...,"'"",,,; 

"' P.ec~-'By: (S'"IQ.) 
Oale: 

Company tram.: ll:ne: 

Protect Name: 

JOrganlca Analysl. Inorganlcs other 

0 

j Os: (I) 

~ 
III 

::Ii(/) ~ ~~ ..... :::E ~::.:: 
~ XI 0 ..... 0 ~ 8' 

t !:tjl~ Ci l~ ~~ ~ ~. ! ~ :s! :§ 
0 .91 U) g li i 8gl~ g~ ~ is Z ::l~ .:::E 1-0 0 

I I I t I I I I I I I /1 

I 
;). 

0I1e: /413 Rellnqlll'hid By: <Sla.} 

13Aec:et..d sr. ~.) 

,: '"U 

"1)1' .... :J.?J- }111:J 
y 

Remarks' Comments 

;t:k,J gw c" (/:u ~.S'ol .... c.,J. 

IDaI&: 9ampa lIora;allme 
requ .... 1d7 ___ 

llrr.e:. t In day" lee Nola 3l 

I Dale: DESlFlO'l Cll'REruRN 
dst.a.lI!Ierrr.-.yearsalaR:blvsJ? 

lim .. ; t Clrdo ChoIce: aall NJle 4] 

N .... ell: H~' 1 .. '0 'oIIIllla'.d samplealo a'MIitlemalnd"ra/ P'oJect·",lIXIoniziag blllCbsia .. nd mlnilnizlng QC ralla: !lOY-lib IIIilI begln 1S'0000ssIllQ 1!;i\c!W, now. "0lil i2): 11 CLP lJoalQllnlcs dlslcel\1I roquil.o. ID IImlle,s 11<> II\UImum a/ S'xc/larac:lelS. 

NQt. f'J' S .... plu slonld 60 day_ "tier dale r'"!'Oll melIad at tla utm Cbuge. Ilot" {4}: All lab copies 01 data desllayed ~1lIS U nl,,1IS cllanl Nqu.0\5 end pays fcr ,.turn ar c:"I'I81: IIIInuaJ s1Ixl!QB felt billed In JanuI!JI'f fllYNI sit. 
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COMPUCHEM 
ENVIRONMENTAL 
CORPORATION 

3306 Chapel Hill/Nelson HighWR.Y 
- - ~ .... -~ T r:: • .-,-. I.". r. -:: .. 1 ~Jr.?77('fJ 

Ship to: 

CHAIN-Of-CUSTODY RECORD N~ ~-. 41 B 

Project Name~ ~,s.w +- Fiald Point·of-Contact: ~A..,' 

Sompl-er Name: TelepnoneNo.: /,p? ~?3' /110 Lompuck4'7 .so h1 / oN' "2.-

~"all;I"~;~~-
1-800-833-5097 "~lex Airl)ill No.; 

IS-S-UJ~/rl )-

Sampling fer 02:)~0.:'1l1?~~? Y o~J See NQle 1) j 

SOXif1: 1.~W..i~ ,,"":rdj>8Ia~5c 
2.~W.r 7.0Q 

. . .3.:I.~"&l& lI..Yo'IlSW 
.: .. ~~.a.:~. . 9.0Ir..,_ ...... _._ 
, : t\. BOI\ I S.~11DICll J tlIlJiGa 
:.: ... ::" 

SamplelD 
iO<g .... lcs·O ~ 1/lC)"Qr.n~': ,:lC(eno m8lC, 
Sco HOI .. 2·) IrSl:tlrr, 

.!!Ox 112: Ato 

B.HN03 
Co NaUSO. 

o.N~:zO" 

So 1"'0.~ I. _ d I SOl( #3: F.f~'!d 
0. Otlll~' ~ U.lintlle:H 
No ~ot Pr ... IWd. 

~lIC 41:1 ElOx.f4-fBOllC 116J-~ 
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BollC iI~ c. CLP 211lG 
S.SW·J)48 

Vi. CWA eoo.seri e5 

L. Low Cone. CL.P 

I> I f I I 1 B 0 I 0 I I . ,. 
! 1"t:1 J~ Ii f~~ ~'~l~lg? I I·~.g II/IE!~ If 
[f / ~ /! .J. J~e gl~l~ ~ g/ J l~ ~I() 1:f11~1~ t: 5 I 
GJ () a ~ 0 .0 ~ 0 -... . (;) I .!! ;:,..... 0 .- -.. g to. 
~ ~ .-,., <C)·-oS-i:· tll:!i -'0 OCJ,,4>. 

R.~<:lIOl;l'eaI 

1. TO_? 
0.011:.&' ____ _ 

60x filS: K.. High 
IA.· 11«11 • .", 
L.. La,., 

Remarks I Comments 

.. -

U Ie 1 L- ) a. \~ ~I ! I i ! ! \ I ~ I i I / i l-r! 7 A (",1 1:. !/p/ ..... .-.::.-T'-~ 

L) c. k- J I ~jr 1111111 II ill, i /?'7f I /?7/../J 
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I 1 
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1.0 INTRODUCTION 

Analytical data collected between September 16 through September 24, 1996 at the 216 Paterson 

Plank Road NPL Site in Carlstadt, New Jersey has been validated as part of the Off-Property 

Investigation (Investigation). The samples were collected as specified by the Final Work Plan 

Amendment, December, 1995. The sample points chosen for analysis and the parameters which 

were analyzed are described in the Sampling, Analysis and Monitoring Plan (SAMP) and the 

Quality Assurance Project Plan (QAPjP). Samples from the Quarterly Operation and Maintenance 

(O&M) Monitoring Program and the Investigation were collected concurrently. For the purpose of 

this report, only the samples collected in support of the Investigation are discussed. The analytical 

results and results of the data review and validation for the Quarterly O&M monitoring wells was 

presented in the Quarterly O&M Report submitted to the USEP A in December 1996. 

The samples were analyzed for the Inorganic Target Analyte List (TAL) plus cyanide in accordance 

with the U.S. Environmental Protection Agency (USEPA) Contract Laboratory Program Statement 

of Work for Inorganics Analysis, Multi-Media, Multi-Concentration (CLP SOW ILM03.0); and the 

Organic Target Compound List (TCL) in accordance with the Contract Laboratory Program 

Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration (CLP SOW 

OLM03.1) for Volatiles Organic Compounds (VOCs), Semi-Volatile Organic Compounds 

(SVOCs) and PesticipeslPCBs. All of the groundwater monitoring well samples for metals analysis 

were collected as unfiltered (total). In addition to the TCL and TAL analyses plus cyanide, the 

samples collected as part of the Investigation were analyzed for Sulfide, Total Organic Carbon 

(TOC) , Total Kjeldahl Nitrogen (TKN), Nitrate/Nitrite, total-Phosphorous, Alkalinity, Sulfate, 

Chloride and Methane, Ethane and Ethene, hereafter referenced as Inorganic List Parameters. Also, 

there were a select group of wells that were sampled for filtered (dissolved) Iron. The TCLffAL 

analyses were performed by CompuChem Environmental (CompuChem) of Research Triangle 

Park, North Carolina. The Inorganic List Parameters analyses were performed by Accutest of 

Dayton, New Jersey. 

Samples were collected from 10 primary locations. In addition, a sample of the on-Site potable 

water supply (PW-01) was taken and analyzed for TCLffAL plus cyanide. Two sampling locations 

were sampled in duplicate for Field Duplicate analysis. The Sample Identification Points, sampling 

dates and the corresponding Sample Delivery Groups (SDGs) are summarized in Table HI. 
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Data validation of inorganic data collected using the CLP SOW ILM03.0 was performed in 

accordance with the USEP A Region II Standard Operating Procedure (SOP) No. HW -2, Revision 

11, Evaluation of Metals Data for the Contract Laboratorv Program (dated January, 1992). Data 

validation for the organics was performed in accordance with the USEPA Region II SOP No. HW-

6, Revision 9, CLP Organics Data Review and Preliminary Review, dated January 1994. These 

documents are referred to as "functional guidelines" hereafter. Non-TCL/TAL analytical data were 

validated using the method-specific criteria as well as the criteria specified in the QAPjP dated 

September 1995. 

Data qualifiers are defined in Table H2. Where quality control criteria were met, positive results 

were not qualified and non-detected results were qualified with a "U" flag signifying that the result 

is below the quantitation limit (organics) or detection limit (inorganics). Where more than one 

qualifier for a sample result was warranted, the most predominant or general qualifier was applied 

to the results. For example, a positive result for a volatile organic compound may need to be 

qualified as undetected (U) due to its presence in the associated blanks; however, the initial or 

continuing calibration criteria for that compound may not have been met and would warrant 

qualification as an estimated result (J) or quantitation limit (UJ). In this particular case, the 

compound would be qualified as having an estimated quantitation limit (UJ). The (R) qualifier, 

which signifies that the result has been rejected, takes priority over all other qualifiers. 

In some cases, there are multiple degrees to which the quality control criteria may not be met. For 

example, a matrix spike recovery for an inorganic analyte may be slightly greater than the upper 

limit of the Contract Required Recovery range; the corresponding positive results may be qualified 

as estimated (J). However, if the matrix spike recovery is greater than 150%, the positive results 

would be qualified as unusable (R). It should be noted that the discussions contained within 

Sections 2.0 through 5.0 explain where quality control was deficient. As specified in the functional 

guidelines, if the non-adherence to quality control criteria are slight, qualification of data may not 

be warranted. However, if the non-adherence is significant, qualification and possible rejection of 

the data may be necessary. The narrative discussion specifies where rejection of the data is 

necessary. 

In general, the discussions which follow in Sections 2.0 through 5.0 describe only instances where 

the quality control criteria specified in the documents named above were not met. Tables H3 

through H7 of this document summarize specific samples for which qualification occurred. This 
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report is intended to address the samples collected in support of the Investigation, except where an 

overlap has occurred (i.e., QC samples and dissolved Iron). 

Following data validation and qualification, the analytical data and qualifiers for each sample point 

were summarized. Qualified results for the Investigation monitoring wells are provided in 

Appendix J of this report in a tabular format. 
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2.0 TARGET COMPOUND LIST VOLATILE ORGANIC PARAMETERS 

Samples were collected from 10 groundwater monitoring wells. Additionally, two wells were 

sampled in duplicate and three trip blanks and rinsate blanks were collected for VOCs. The 

samples were separated into two SDGs which contain samples and field duplicates and one SDG 

which contained one rinsate blank, all of which were analyzed for VOCs using the CLP SOW dated 

3/90. The two SDGs which contain the samples (i.e., 1 and 48) were validated in accordance with 

the functional guidelines. 

Data Quality Objectives 

Precision: Goals for laboratory and field precision were generally met, except where noted below. 

Accuracy: Goals for accuracy were generally met, except where noted below. 

Sample Result Verification: All sample results were supported in the raw data. 

Detection Limits: The detection limit goals were achieved for all analyses, except where dilutions 

were required due to matrix problems. 

Completeness: The data packages were complete for all requested analyses. Twelve (12) samples 

were validated in this data set. A total of 429 results for these samples were reported in which 429 

were deemed valid. This results in a completeness of 100% for these samples which meets the 

Work Plan objective of 85%. 

Major Deficiencies 

There were no major deficiencies identified with VOCs. 

Minor Deficiencies 

Identified below are the minor deficiencies which required qualification of the data. Refer to Table 

H3 for the specific samples affected by each deficiency. 

Volatile SDGs (1 and 48) 

Laboratory preparation blanks, rinsate blanks and trip blanks are evaluated for target compound 

contamination. Methylene chloride, Aceto~e and Tetrachloroethene were found as contaminants in 
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various blanks for these SDGs. Samples associated with these blanks required qualification. For 

Methylene chloride and Acetone, an action limit of 10 times the concentration found in the blank 

was calculated. For Tetrachloroethene an action limit of 5 times the concentration found in the 

blank was calculated. For samples where any of these compounds were detected as a positive result 

between the Contract Required Quantitation Limit (CRQL) and the action limit, the result was 

flagged as undetected (U). For samples where any of these compounds were detected below the 

CRQL, the result was changed to the CRQL and qualified as undetected (U). Samples with positive 

results above the action limit did not require qualification. 

The functional guidelines require the percent differences for the response factors (RRF) between 

the initial and continuing daily calibration be less than ± 25%. This criteria was not achieved for 

the compounds in the following continuing daily calibrations: 

Sept 29, 1996 

Sept 30, 1996 

Sept. 24, 1996 

Chloromethane, Bromomethane, and Chloroethane; 

Vinyl chloride; and 

Chloromethane, 
Chloroethane. 

Bromomethane, Vinyl chloride, and 

The samples associated with these calibrations required qualification as estimated values (J) for 

positive results and estimated quantitation limits (UJ) for non-detected results. 

The functional guidelines require the response factors remain stable over the concentration range of 

the initial calibration (i.e. less than ± 30% RSD). This criterion was not achieved for the initial 

calibration analyzed on September 20, 1996 for Acetone. The samples associated with this initial 

calibration required qualification as estimated values (J) for positive results and estimated 

quantitation limits (UJ) for non-detected results. 

" .... " 
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3.0 TARGET COMPOUND LIST SEMI-VOLATILE ORGANIC PARAMETERS 

Samples were collected from 10 groundwater monitoring wells. Additionally, two wells were 

sampled in duplicate and three rinsate blanks were collected for SVOCs. The samples were grouped 

into two SDGs (SDG 1 and 48) by the laboratory and analyzed for SVOCs using the SOW dated 

3/90. The SDG was validated in accordance with the functional guidelines. 

Data Quality Objectives 

Precision: Goals for laboratory and field precision were generally met, except where noted below. 

Accuracy: Goals for accuracy were generally met, except where noted below. 

Sample Result Verification: All sample results were supported in the raw data. 

Detection Limits: The detection limit goals were achieved for all analyses. 

Completeness: The data packages were complete for all requested analyses. Twelve (12) samples 

were validated in this data set. A total of 832 results for these samples were reported in which 832 

were deemed valid. This results in a completeness of 100% for these samples which meets the 

Work Plan objective of 85%. 

Major Deficiencies 

There were no major deficiencies identified for the SVOC analyses. 

Minor Deficiencies 

Identified below are the minor deficiencies which required qualification of the data. Refer to Table 

H4 for the specific samples affected by each deficiency. 

SDG48 

The functional guidelines require the percent differences for the response factors between the initial 

and continuing daily calibration be less than ± 25%. This criteria was not achieved for the below 

listed compounds in the following continuing daily calibrations: 
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Oct 11, 1996 2,4-Dinitrophenol, 4-Nitrophenol, 4-Nitroaniline, Di-n-butylphthalate, 
Fluoranthene and Pyrene; 

Oct. 11, 1996 4-Nitrophenol, Fluoranthene, 3,3' -Dichlorobenzidine, Di -n-octylphthalate. 

The samples associated with these calibrations required qualification as estimated values (J) for 

positive results and estimated quantitation limits (UJ) for non-detected results. 

During the data validation process, the qualitative identification of compounds are evaluated. The 

evaluations are based on mass spectra, retention time, peak shape and intensity. The laboratory is 

instructed by the SOW to report a compound as present even if all spectral criteria are not met. For 

the compound Pyrene in sample MW-14R, the mass spectra indicates that there is presumptive 

evidence of the presence of the compound, however, all criteria are not met. Since the compound is 

only presumed to be present in the sample, the result for this compound in the specified sample was 

qualified with the "N" flag. 

. Golder 'A-ssociates 
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4.0 TARGET COMPOUND LIST PESTICIDEIPCBS 

Samples were collected from 10 groundwater monitoring wells. Additionally, two wells were 

sampled in duplicate and three rinsate blanks for Pesticides and Polychlorinated Biphenyls (PCBs). 

The samples were grouped into two SDGs by the laboratory and analyzed for Pesticides and PCBs 

using the SOW dated 3/90. Each SDG was validated in accordance with the functional guidelines 

and guidance from the USEP A Region II Quality Assurance Chemist. 

Data Quality Objectives 

Precision: Goals for laboratory and field precision were generally met, except where noted below. 

Accuracy: Goals for accuracy were generally met, except where noted below. 

Sample Result Verification: All sample results were supported in the raw data. Positive presence 

of a TCL pesticidelPCB must be confirmed by analysis on a dissimilar chromatographic column. 

Quantitation is performed for each column and the lower value is reported by the laboratory. The 

percent difference between the two results is calculated and reported by the laboratory. 

Detection Limits: The detection limit goals were achieved for all analyses. 

Completeness: The data packages were complete for all requested analyses. Twelve (12) samples 

were validated in this data set. A total of 364 results for these samples were reported in which 364 

were deemed valid. This results in a completeness of 100% for these samples which meets the 

Work Plan objective of85%. 

Major Deficiencies 

There were no major deficiencies which required rejection of the data. 

Minor Deficiencies 

Identified below are the minor deficiencies which required qualification of the data. Refer Table 

H5 for the specific samples affected by each deficiency. 

;Golder Associates 
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SDG48 

The percent difference between the results reported from each GC column were greater than 25% 

but less than 70% for the compounds 4,4'-DDE and Endosulfan IT in sample MW-15D. In 

accordance with the functional guidelines, compounds with percent differences greater than 25% 

but less than 70% were qualified as estimated values (J). Compounds with percent differences less 

than 25% did not require qualification. 

Laboratory preparation blanks and rinsate blanks are evaluated for target compound contamination. 

Various pesticide compounds were found as contaminants in blanks in this SDG. Samples 

associated with these blanks required qualification. For all of these compounds, an action limit of 5 

times the concentration found in the blank was calculated. Sample MW-15D required qualification 

as undetected result (U) for the compound beta-BHC. 

Goider 'Associates 
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5.0 METALS PARAMETERS 

Unfiltered samples were collected from 10 monitoring wells and filtered samples (iron) were 

collected from 10 monitoring wells. Additionally, two wells were sampled in duplicate and three 

field rinsate blanks were collected. The unfiltered samples were analyzed for TAL metals and the 

filtered samples were analyzed for Iron. The sample results were separated into four SDGs (two for 

TAL and two for Iron) by the laboratory and analyzed using the SOW ILM03.0. Each SDG was 

validated in accordance with the functional guidelines. The laboratory used an axial "trace" ICP 

instrument for the analysis of all metals with the exception of mercury. Mercury was analyzed by a 

cold vapor analyzer. The use of axial "trace" ICP instrument yields lower instrument detection 

limits for most of the analytes previously analyzed using the conventional ICP instrumentation. 

Additionally, it allows for the analysis of Arsenic, Selenium, Thallium and Lead by ICP rather that 

Graphite Furnace Atomic Absorption (GFAA). 

Data Quality Objectives 

Precision: Goals for laboratory and field precision were generally met, except where noted below. 

Accuracy: Goals for accuracy were generally met, except where noted below. 

Sample Result Verification: All sample results were supported in the raw data. 

Detection Limits: The detection limit goals were achieved for all analyses. 

Completeness: The data packages were complete for all. requested analyses. Twelve (12) 

unfiltered samples and 26 filtered samples were validated in this data set. A total of 312 results for 

unfiltered samples were reported in which 305 were deemed valid. A total of 26 results for filtered 

samples were reported in which 26 were deemed valid. This results in a completeness of 98% for 

unfiltered samples and 100% for filtered samples which meet the Work Plan objective of 85% for 

each. 

Major Deficiencies 

Identified below are the major deficiencies which required rejection of the data. Refer to the tables 

in Attachment H6 for the specific samples affected by each deficiency. 
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SDG 76M Unfiltered Metals 

Laboratory preparation blanks and rinsate blanks are evaluated for target analyte contamination. 

Zinc was found as a contaminant in two of the rinsate blanks. Samples associated with these blanks 

required qualification. For Zinc, an action limit of 5 times the concentration found in the blank was 

calculated. For samples where Zinc was detected as a positive result between the IDL and the 

action limit, the result was flagged as rejected (R). Samples with a positive result above the action 

limit did not require qualification. 

Minor Deficiencies 

Identified below are the minor deficiencies which required qualification of the data. Refer to the 

tables in Attachment H6 for the specific samples affected by each deficiency. 

SDG 3 - Unfiltered metals 

The matrix spike recovery for Silver was lower than the criteria (75% - 125%) specified by the 

functional guidelines but greater than 30%. For the unfiltered portions of the affected samples, 

positive results were qualified as estimated values (J), and non-detects were qualified as estimated 

detection limit (UJ). 

The functional guidelines require the absolute difference between the primary and field duplicate 

samples to be less than CRDL where the results are less than 5 times the CRDL. This criteria was 

not met for zinc in the associated field duplicate analysis. The positive results for this analyte for 

all samples in this SDG were qualified as estimated values (J). 

SDG76M 

The recoveries of the CRDL standards for selenium were less than the lower control limit of less 

than 80% but greater than 50%. The positive results for this analyte for all samples in this SDG 

were qualified as estimated values (J), and non-detects were qualified as estimated detection limit 

(UJ). 

SDG3 and 76M 

The functional guidelines require that a serial dilution be performed on any ICP elements which 

have concentrations equal to or greater than 10 times the IDL. Serial dilution analysis of the QC 

sample for these SDGs yielded a percent difference between the undiluted and diluted result for 

Potassium was greater than 10% but less than 100%. In accordance with the guidelines, positive 
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results greater than 10 times the IDL in the associated unfiltered samples were qualified as 

estimated values (J), and non-detects were qualified as estimated detection limit (UJ). 
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6.0 INORGANIC LIST PARAMETERS 

Samples were collected from 10 groundwater monitoring wells at and adjacent to the Site. 

Additionally, two wells were sampled in duplicate and three rinsate blanks for the analysis of the 

inorganic list parameters. The sample results were presented in multiple reports by the laboratory. 

Each report was validated in accordance with method-specific criteria and the criteria specified in 

theQAPjP. 

Data Quality Objectives 

Precision: Goals for laboratory and field precision were generally met, except where noted below. 

Accuracy: Goals for accuracy were generally met, except where noted below. 

Sample Result Verification: All sample results were supported in the raw data. 

Detection Limits: The detection limit goals were achieved for all analyses 

Completeness: The data packages were complete for all requested analyses. Eleven (11) samples 

were validated in this data set. A total of 88 results for these samples were could have been 

reported in which 88 were deemed valid. The completeness for all analytes is 100% which meets 

the Work Plan objective of 85% for each parameter. 

Major Deficiencies 

There were no major deficiencies reported for the Inorganic List Parameters. 

Minor Deficiencies 

The matrix spike recovery for Nitrate-Nitrite was lower than the criteria (75% - 125%) specified by 

the QAPjP but greater than 30%. For the affected samples, positive results were qualified as 

estimated values (J) and non-detects were qualified as estimated detection limit (UJ). 

Laboratory preparation blanks and rinsate blanks are evaluated for target analyte contamination. 

TOC was found as a contaminant in one of the rinsate blanks. Samples associated with this blank 

required qualification. For TOC, an action limit of 5 times the concentration found in the blank was 

calculated. For samples where TOC was detected as a positive result between the MDL and the 
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action limit, the result was flagged as Estimated value (1). Samples with a positive result above the 

action limit did not require qualification. 
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7.0 SUMMARY 

Validation of the data collected for the Off-Property Investigation from the 216 Paterson Plank 

Road NPL Site was performed in accordance with USEPA Region II data validation guidelines, as 

applicable, and the criteria specified by the specific methods and the QAPjP. 

Overall, the data required qualification due to some quality control criteria which were not 

achieved, but the majority of the data may be deemed usable in terms of objectives of the 

investigation. Although a positive result was qualified as estimated, the analyte should be 

considered present. Similarly, a non-detected result which was qualified as an estimated 

quantitationldetection limit should be considered not present for the purposes of this study, 

although the limit itself may not be precise. Rejected (unusable) data that are assigned the "R" 

qualifier should not be used. Rejected data have been included in the summary tables only for the 

purpose of completeness. 
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TABLE H1 
SAMPLE POINT IDENTIFICATIONS 

11:::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::::::::::!:::S:D"G:NUMB:ERS:::[.:::::::::::::::::::::::::::::::::::::::j:::::::::::::::::::::::::::::1 

GROUNDWATER SAMPLES 

MW-8R 9/19/96 

MW-10D 9/20/96 

MW10R 9/20/96 

MW-11R 9/24/96 

MW-15D 9/24/96 

MW-16D 9/23/96 

MW-17D 9/19/96 

MW-18D 9/19/96 

MW-14D 9/23/96 

MW-14R 9/23/96 

PW-01 9/23/96 

QUALITY CONTROL SAMPLES 

TRIP BLANKS 

TB-03 9/19/96 

TB-05 9/23/96 

TB-06 9/24/96 

RINSATE BLANKS 

RBGW-03 9/19/96 

RBGW-05 9/23/96 

RBGW-06 9/24/96 

FIELD DUPLICATES 

MW-18DD 9/19/96 

MW-14RD 9/23/96 

MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

MW-11R 

MW-14R 

NOTES: 

NA = Not Sampled 

9/24/96 

9/23/96 

9 :\projects\943 62 2 2\rireport\narr\Sdg 

48 

48 

48 

1 

1 

48 

48 

48 

48 

48 

48 

48 

48 

48 

NA 

3 

3 

3 

76M 

76M 

76M 

3 

3 

76M 

76M 

76M 

NA 

NA 

NA 

3 

76M 

76M 

3 

76M 

NA 

76M 

Golder 'Ass(lciates 

5 E14746 3 

5 E14746 3 

5 E14746 3 

81 E14821 76 

81 E14821 76 
81 E14820 76 

5 E14746 3 

5 E14746 3 

5 E14820 76 

5 E14820 76 

NA NA 76 

NA NA NA 

NA NA NA 

NA NA NA 

5 E14746 3 

81 E14820 76 

81 E14821 76 

5 E14746 3 

5 E14820 76 

81 E14821 NA 

NA E14820 76 
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TABLEH2 
Data Qualifiers 

Value -The data is acceptable; identification is confinned. 

943-6222 

U - The analyte was tested for but was not detected. The associated numerical value is 
either the sample quantitation limit (organics) or the sample detection limit 
(inorganics ). 

B - The analyte was detected at a concentration which is between the Instrument 
Detection Limit (IDL) and the Contract Required Detection Limit (CRDL). The 
data is acceptable. 

R - Reject data due to quality control criteria. The data are unusable (analyte mayor 
may not be present in the sample). 

N - Tentative identification; consider analyte present. 

J - The analyte is present. The associated numerical value is an estimated quantity and 
may not be accurate or precise. 

UJ - The analyte was tested for but not detected. The sample quantitation limit or the 
sample detection limit is estimated and may be inaccurate or imprecise. 

TABH-2.doc Golder Associates Page 1 of1 
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TABLE H3 
I DATE: November 18,1996 
PROJECT NAME: 216 Paterson Plank Road NPl Site 
ANALYSIS: TCl Volatiles 

SAMPLE DELIVERY GROUP NUMBER: 1 
REVIEWER: Jeffrey R. Hendel 

PROJECT NO.: 943-6222 

1::::::::::::::::::::::::p~F!m~~8Y:::::::::::::::::::::::::p:eM~eU~:p(~J:::::::::::::::::::::::::::::::::::::::AY:1HB!~ffl:::::::::::::::::::::::*f:Mt~~:~:~F:t~~r~p::::::::::::::1 
Blank contamination Acetone U MW-100 

RRF for initial calibration 

exceeds 30%. 

% difference between the inital 

and continuing RRFs exceeds 25% 

Acetone 

Chloromethane, Bromomethane, 

Vinyl Chloride, Chloroethane 

SAMPLE DELIVERY GROUP NUMBER: 48 
REVIEWER: Jeffrey R. Hendel 

J for positive 

results 

UJ for non

detected results 

J for positive 

results 

UJ for non

detected results 

MW-BR, 

MW-1BOO, 

MW-100, 

All 

MW-1BO, 

MW-17D, 

MW-10R 

........ " .. , ................................................. ,' ........................................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ...................................................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...................................................................................................... . ... .... .... .... ...... ..... , .......................................................................................................... . .... ... ..... .... ..... .... ..... ... ....... .... ................ ......... .... ........ ...... ... ...... ........... .... ......... .............. . 
Blank contamination 

RRF for Initial calibration 

exceeds 30%. 

Voal . 

Acetone 

Methylene Chroride 

Tetrachloroethene 

Acetone 

Golder Associates 

U 

(after changing 

result to CRQL) 

U 

U 

(after changing 

result to CRQL) 

U 

(after changing 

result to CRQL) 

J for positive 

results 

UJ for non

detected results 

MW-11R, MW-150 

PW-01, MW-140, 

MW-14RO, MW-160, 

MW-14RO, MW-11R, 

MW-160, PW-01, 

MW-150, MW-14R, 

MW-150 

All 
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SAMPLE DELIVERY GROUP NUMBER: 48 
REVIEWER: Jeffrey R. Hendel 

TABLE H3 (continued) 

........................................................................................................................................... ................. .... ... - ................................................................................................................ . 

% difference between the inital 

and continuing RRFs exceeds 25% 

.. Voa1 

Chloromethane, Vinyl Chloride 

Chloromethane, Bromomethane, 

Chloroethane 

Vinyl Chloride 

Golder Associates 

J for positive 

results 

UJ for non

detected results 

J for positive 

results 

UJ for non

detected results 

J for positive 

results 

UJ for non

detected results 

MW-14RO, 

MW-140, 

MW-11R 

MW-150 

MW-160, 

MW-14R 
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TABLE H4 
I 
DATE: November 18,1996 
PROJECT NAME: 216 Paterson Plank Road NPl Site 
ANALYSIS: TCl Semi-Volatiles 

SAMPLE DELIVERY GROUP NUMBER: 48 
REVIEWER: Jeffrey R. Hendel 

PROJECT NO.: 943-6222 

, ................................................................................................................ ' ..................... . ..... .......... ... - ................... , .............................................. ' .. "' ............................................. . .. ... ........ ', ....................................................................... ' ...... ,-, ............................. '" .......... . ........................................ ...... .. , ......................................................................................................................................................................................... . 

Presumptive evidence to the 

presence of the compound 

% difference between the initial 

and continuing RRFs exceeds 25% 

Svoal'· 

Pyrene 

4-Nitrophenol, Fluoranthene, 

3,3'-Dichlorobenzidine, 

Di-n-Octylphthalate 

2,4-Dinilrophenol, 4-Nitrophenol, 

4-Nitroaniline, Pyrene, 

Di-n-Butylphthalate, 

Fluoranthene 

N 

J for positive 

results 

UJ for non

detected results 

J for positive 

results 

UJ for non

detected results 

MW-14R 

PW-01 

MW-11R 
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TABLE H5 
I DATE: November 18,1996 
PROJECT NAME: 216 Paterson Plank Road NPl Site 
ANALYSIS: TCl Pesticide/PCBs 

SAMPLE DELIVERY GROUP NUMBER: 48 
REVIEWER: Jeffrey R. Hendel 

PROJECT NO.: 943·6222 

........................................................................................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Blank contamination 

%0 between concentrations 

reported on each GC column 

greater than 25% but less 

than 70% 

Pest1 

........ ...................................................... ,' .......................................................... . 
beta-BHC 

4,4'-00E, Endosulfan II 

Golder Associates 

U 
(after changing 

result to CRall 

J 

MW-150 

MW-150 
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TABLE H6 
DATE: November 18, 1996 
PROJECT NAME: 216 Paterson Plank Road NPL Site 

I ANALYSIS: TAL (unfiltered) Metals 

SAMPLE DELIVERY GROUP NUMBER: 3 
REVIEWER: Jeffrey R. Hendel 

Matrix spike recovery less than 75% 

but greater than 30% 

Absolute difference between primary and 

field duplicates greater than CRDL when 

results of either is less than 5 times the CRDL 

Percent difference greater than 10% for 

Serial Dilution 

Silver 

Zinc 

Potassium 

SAMPLE DELIVERY GROUP NUMBER: 76M 
REVIEWER: Jeffrey R. Hendel 

J for positive results 

UJ for non-detected 

results 

J for positive results 

J for positive results 

>10 times the IDL 

UJ for non-detected 

results 

PROJECT NO.: 943-6222 

ALL 

ALL 

ALL 

......................................................................................................................................... .. , ................................................................ , .......................................... "' ... ,." ................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . .. .. - .......................................................................................................................... . 

Recovery of CRDL standard less than 

80% but greater than 50 % 

Percent difference greater than 10% for 

Serial Dilution 

Blank Contamination 

Met3 

Selenium 

Potassium 

Zinc 

Golder"Associates _ 

J for positive results 

UJ for non-detected 

results 

J for positive results 

>10 times the IDL 

UJ for non-detected 

results 

R when result 

less than action 

level 

ALL 

ALL 

ALL 
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TABLE H7 
DATE: November 18,1996 
PROJECT NAME: 216 Paterson Plank Road NPL Site 
ANALYSIS: Inorganic List Parameters 

SAMPLE DELIVERY GROUP NUMBER: N/A 
REVIEWER: Jeffrey R. Hendel 

Matrix spike recovery less than 75% 

but greater than 30% 

Nitrate-Nitrite 

Blank Contamination TOC 

Wtchem Golder Associates -

J for positive results 

UJ for non-detected 

results 

J for positive results 

PROJECT NO.: 943-6222 

MW-11R, 

MW-14R, 

MW-160, 

MW-11R, 

MW-160, 

MW-11R, 

MW-14R, 

MW-150, 

MW-140, 

MW-14RO, 

MW-150 

MW-150, 

MW-140, 

MW-14RO 

19f 1 
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Monitoring Well Cluster Charts 
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Januar. _ .7 

Matrix: Groundwater 

SUMMARY OF CLP OR~.CS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Volatile Organics 

--------- --- ---- ------- ---------"-- ---.--~ ------- --
Sample Point Sample Point Sample Point 

MW-08R MW-10D MW-10R 
Date Sampled:9/19/96 Date Sampled: 9/20/96 Date Sampled: 9/20/96 
Dilution Factor: 1.0 Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % Percent Solid: NA % 

CRQl Parameter SQl Result Qual SQl Result Qual SQl Result Qual 
10 Chloromethane 10 10 UJ 10 10 UJ 10 10 UJ 
10 Bromomethane 10 10 UJ 10 10 UJ 10 10 UJ 
10 Vinyl Chloride 10 10 UJ 10 10 UJ 10 10 UJ 
10 Chloroethane 10 10 UJ 10 10 UJ 10 10 UJ 
10 Methylene Chloride 10 10 U 10 10 U 10 1 J 
10 Acetone 10 10 UJ 10 22 UJ 10 10 UJ 
10 Carbon Disulfide 10 10 U 10 10 U 10 10 U 
10 1,1-Dichloroethene 10 10 U 10 10 U 10 10 U 
10 1,1-Dichloroethane 10 10 U 10 10 U 10 10 U 
10 Total 1,2-Dichloroethene 10 10 U 10 10 U 10 10 U 
10 Chloroform 10 5 J 10 3 J 10 7 J 
10 1,2-Dichloroethane 10 10 U 10 10 U 10 10 U 
10 2-Butanone 10 10 U 10 10 U 10 10 U 
10 1,1,1-Trichloroethane 10 10 U 10 10 U 10 10 U 
10 Carbon Tetrachloride 10 10 U 10 10 U 10 10 U 
10 Bromodichloromethane 10 10 U 10 10 U 10 10 U 
10 1,2-Dichloropropane 10 10 U 10 10 U 10 10 U 
10 cis-1,3-Dichloropropene 10 10 U 10 10 U 10 10 U 
10 Trichloroethene 10 10 U 10 10 U 10 10 U 
10 Dibromochloromethane 10 10 U 10 10 U 10 10 U 
10 1,1,2-Trichloroethane 10 10 U 10 10 U 10 10 U 
10 Benzene 10 10 U 10 10 U 10 10 U 
10 trans-1,3-Dichloropropene 10 10 U 10 10 U 10 10 U 
10 Bromoform 10 10 U 10 10 U 10 10 U 
10 4-Methyl-2-Pentanone 10 10 U 10 10 U 10 10 U 
10 2-Hexanone 10 10 U 10 10 U 10 10 U 
10 Tetrachloroethene 10 10 U 10 10 U 10 10 U 
10 Toluene 10 3 J 10 10 U 10 10 U 
10 1,1,2,2-Tetrachloroethane 10 10 U 10 10 U 10 10 U 
10 Chlorobenzene 10 10 U 10 10 U 10 10 U 
10 Ethylbenzene 10 10 U 10 10 U 10 10 U 
10 Styrene 10 10 U 10 10 U 10 10 U 
10 Total Xylenes 10 10 UJ 10 10 U 10 10 U --

Notes: 

All units are ~g/l. 

Sample Quantitation Limit (SQl) is the CRQl multiplied by the dilution factor. 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D. 

ACCESSlcarlslad.mblvoa report (11/6/96) new wells 
1120/97 1 :48:27 PM Golder Associates 

Sample Point 

MW-11R 

Date Sampled: 9/24/96 

Dilution Factor: 1.0 

Percent Solid: NA % 
SQl Result Qual 

10 10 UJ 
10 10 U 
10 10 UJ 
10 10 U 
10 10 U 
10 10 UJ 
10 10 U 
10 3 J 
10 2 J 
10 24 
10 10 J 
10 9 J 
10 10 U 
10 1 J 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 56 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 50 
10 10 U 
10 10 U 
10 10 U 

. 10 10 U 
10 10 U 
10 10 U 

943-6222 

------------
Sample Point 

MW-14D 

Date Sampled: 9/23/96 

Dilution Factor: 1.0 

Percent Solid: NA % 
SQl Result Qual 

10 10 UJ 
10 10 UJ 
10 10 U 
10 10 U 
10 10 U 
10 18 UJ 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 5 J 
10 10 U 
10 10 U 
10 1 J 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 45 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 2 J 
10 2 J 
10 10 U 
10 10 U 
10 2 J 
10 10 U 
10 8 J 

10f3 
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January T~~T 

Matrix: Groundwater 
----- - ---- ---- - -_.. -

Sample Point 

MW-14R 

Date Sampled:9/23/96 

Dilution Factor: 1.0 

Percent Solid: NA % 
CRQl Parameter SQl Result Qual 

10 Chloromethane 10 10 UJ 
10 Bromomethane 10 10 UJ 
10 Vinyl Chloride 10 10 U 
10 Chloroethane 10 10 U 
10 Methylene Chloride 10 10 U 
10 Acetone 10 10 UJ 
10 Carbon Disulfide 10 10 U 
10 1,1-Dichloroethene 10 10 U 
10 1,1-Dichloroethane 10 10 U 
10 Total 1,2-Dichloroethene 10 10 U 
10 Chloroform 10 10 U 
10 1,2-Dichloroethane 10 10 U 
10 2-Butanone 10 10 U 
10 1,1,1-Trichloroethane 10 10 U 
10 Carbon Tetrachloride 10 10 U 
10 Bromodichloromethane 10 10 U 
10 1,2-Dichloropropane 10 10 U 
10 cis-1,3-Dichloropropene 10 10 U 
10 Trichloroethene 10 1 J 
10 Dibromochloromethane 10 10 U 
10 1,1,2-Trichloroethane 10 10 U 
10 Benzene 10 10 U 
10 trans-1,3-Dichloropropene 10 10 U 
10 Bromoform 10 10 U 
10 4-Methyl-2-Pentanone 10 10 U 
10 2-Hexanone 10 10 U 
10 Tetrachloroethene 10 10 U 
10 Toluene 10 10 U 
10 1,1,2,2-Tetrachloroethane 10 10 U 
10 Chlorobenzene 10 10 U 
10 Ethylbenzene 10 10 U 
10 Styrene 10 10 U 

~. ' Total Xylenes 10 10 U 
Notes: 

All units are ~g/l. 

Sample Quantitation Limit (SQL) is the CRQL multiplied by the dilution factor. 

SUMMARY OF CLP ORGAT.ffCS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Volatile Organics 

------- --------- - - ----- - - ._--- ----------- -- - -- -- - .. _--- --- -- -----
Sample Point Sample Point Sample Point 

MW-14RO MW-150 MW-160 
Date Sampled: 9/23/96 Date Sampled: 9/24/96 Date Sampled: 9/23/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % Percent Solid: NA % 
SQl Result Qual SQl Result Qual SQl Result Qual 

- ----
10 10 UJ 10 10 U 10 10 UJ 
10 10 UJ 10 10 U 10 10 UJ 
10 10 U 10 10 UJ 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 13 UJ 10 10 UJ 10 190 UJ 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 6 J 
10 10 U 10 10 U 10 3 J 
10 10 U 10 10 U 10 30 
10 10 U 10 10 U 10 1 J 
10 10 U 10 10 U 10 11 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 3 J 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 76 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 21 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U 
10 10 U 10 10 U 10 10 U --- -- ------ -~-

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-1BDD is a field duplicate of MW-1BD. 

ACCESSlcarlstad.mblvoa report (11/6/96) new wells 
1/20197 1 :48:32 PM Golder Associates 

943-6222 

-----------
Sample Point 

MW-17 0 

Date Sampled: 9/19/96 

Dilution Factor: 1.0 

Percent Solid: NA % 
SQl Result Qual 

10 10 UJ 
10 10 UJ 
10 10 UJ 
10 10 UJ 
10 10 U 
10 10 UJ 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 

2013 

R2-0000624



Januarr-. ,,-d7 

Matrix: Groundwater 

-~----- - . 

Sample Point 

MW-18D 

Date Sampled:9/19/96 

Dilution Factor: 1.0 

Percent Solid: NA % 

CRQl Parameter SQl Result Qual 
10 Chloromethane 10 10 UJ 
10 Bromomethane 10 10 UJ 
10 Vinyl Chloride 10 10 UJ 
10 Chloroethane 10 10 UJ 
10 Methylene Chloride 10 1 J 
10 Acetone 10 10 UJ 
10 Carbon Disulfide 10 10 U 
10 1,1-Dichloroethene 10 10 U 
10 1,1-Dichloroethane 10 10 U 
10 Total 1,2-Dichloroethene 10 10 U 
10 Chlorofonn 10 10 U 
10 1,2-Dichloroethane 10 10 U 
10 2-Butanone 10 10 U 
10 1,1,1-Trichloroethane 10 10 U 
10 Carbon Tetrachloride 10 10 U 
10 Bromodichloromethane 10 10 U 
10 1,2-Dichloropropane 10 10 U 
10 cis-1,3-Dichloropropene 10 10 U 
10 Trichloroethene 10 10 U 
10 Dibromochloromethane 10 10 U 
10 1,1,2-Trichloroethane 10 10 U 
10 Benzene 10 10 U 
10 trans-1,3-Dichloropropene 10 10 U 
10 Bromofonn 10 10 U 
10 4-Methyl-2-Pentanone 10 10 U 
10 2-Hexanone 10 10 U 
10 Tetrachloroethene 10 10 U 
10 Toluene 10 10 U 
10 1,1,2,2-Tetrachloroethane 10 10 U 
10 Chlorobenzene 10 10 U 
10 Ethylbenzene 10 10 U 
10 Styrene 10 10 U 

L_ 10 Total Xylenes 10 10 U 
Notes: 

All units are Ilg/l. 

Sample Quantitation Limit (SQl) is the CRQl multiplied by the dilution factor. 

SUMMARY OF CLP OR~....:rilICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Volatile Organics 

- ------- --- ---- ----- _ .. - -- - -- - --- - --

Sample Point Sample Point 

MW-18DD PW-01 

Date Sampled: 9/19/96 Date Sampled: 9/23/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % 
SQl Result Qual SQl Result Qual 

---
10 10 UJ 10 10 U 
10 10 UJ 10 10 U 
10 10 UJ 10 10 U 
10 10 UJ 10 10 U 
10 1 J 10 10 U 
10 10 UJ 10 12 UJ 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 23 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 11 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 4 J 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-1BDD is a field duplicate of MW-1BD. 

ACCESSlcarlstad.mblvoa report (11/6/96) new wells 
1120/97 1 :48:36 PM Golder Associates 

943-6222 

- - _._- --- -- ----- ----------- - ---

Sample Point Sample Point 

Date Sampled: Date Sampled: 

Dilution Factor: Dilution Factor: 

Percent Solid: % Percent Solid: % 
SQl Result Qual SQl Result Qual 

30f3 
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January 1997 

Matrix: Groundwater 

.--- --------~--
Sample Point 

MW-OSR 

Date Sampled:9/19/96 

Dilution Factor: 1.0 

Percent Solid: NA % 
CRQl Parameter SQl Result Qual 

10 Phenol 10 10 U 
10 bis(2-Chloroethyl)ether 10 10 U 
10 2-Chlorophenol 10 10 U 
10 1,3-Dichlorobenzene 10 10 U 
10 1,4-Dichlorobenzene 10 10 U 
10 1,2-Dichlorobenzene 10 10 U 
10 2-Methylphenol 10 10 U 
10 2,2'-Oxybis(1-Chloropropane) 10 10 U 
10 4-Methylphenol 10 10 U 
10 N-Nitroso-di-n-propylamine 10 10 U 
10 Hexachloroethane 10 10 U 
10 Nitrobenzene 10 10 U 
10 Isophorone 10 10 U 
10 2-Nitrophenol 10 10 U 
10 2,4-Dimethylphenol 10 10 U 
10 bis(2-Chloroethoxy)Methane 10 10 U 
10 2,4-Dichlorophenol 10 10 U 
10 1,2,4-Trichlorobenzene 10 10 U 
10 Naphthalene 10 10 U 
10 4-Chloroaniline 10 10 U 
10 Hexachlorobutadiene 10 10 U 
10 4-Chloro-3-Methylphenol 10 10 U 
10 2-Methylnaphthalene 10 10 U 
10 Hexachlorocydopentadiene 10 10 U 
10 2,4,6-Trichlorophenol 10 10 U 
25 2,4,5-Trichlorophenol 25 25 U 
10 2-Chloronaphthalene 10 10 U 
25 2-Nitroaniline 25 25 U 
10 Dimethyl Phthalate 10 10 U 
10 Acenaphthylene 10 10 U 
10 2,6-Dinitrotoluene 10 10 U 
25 3-Nitroaniline 25 25 U 
10 Acenaphthene 10 10 U 

Notes: 
All units are 11911. 

Sample Quantitation Limit (SQl) is the CRQl multiplied by the dilution factor. 

SUMMARY OF CLP ORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Semivolatile Organics 

------------ ----- ~--------
Sample Point Sample Point 

MW-10D MW-10R 

Date Sampled: 9/20/96 Date Sampled: 9/20/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % 

SQl Result Qual SQl Result Qual 
~-

10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 

The Qual column indicates the qualifier applied to the result followin9 data validation. 
NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 
MW-18DD is a field duplicate of MW-18D. 

ACCESSlcanstad.mb1 svoc report (11/6/96) new wells 
1121/973:26:01 PM Golder Associates 

943-6222 

Sample Point -- --Sample-Point ~ -- I 

MW-11R MW-14D 

Date Sampled: 9/24/96 Date Sampled: 9/23/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % 
SQl Result Qual SQl Result Qual 
10 19 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 

Page 1 of 6 
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January 1997 

Matrix: Groundwater 

------- ---

Sample Point 

MW-OBR 

Date Sampled:9/19/96 

Dilution Factor: 1.0 

Percent Solid: NA % 

CRQL Parameter SQL Result Qual 
10 Dibenzofuran 10 10 U 
10 2,4-Dinitrotoluene 10 10 U 
10 Diethylphthalate 10 10 U 
10 4-Chlorophenyl-phenylether 10 10 U 
10 Fluorene 10 10 U 
25 4-Nitroaniline 25 25 U 
25 4,6-Dinitro-2-methylphenol 25 25 U 
10 N-Nitrosodiphenylamine 10 10 U 
10 4-Bromophenyl-phenylether 10 10 U 
10 Hexachlorobenzene 10 10 U 
25 Pentachlorophenol 25 25 U 
10 Phenanthrene 10 10 U 
10 Anthracene 10 10 U 
10 Carbazole 10 10 U 
10 Di-n-butylphthalate 10 10 U 
10 Fluoranthene 10 10 U 
10 Pyrene 10 10 U 
10 Butylbenzylphthalate 10 10 U 
10 3,3'-Dichlorobenzidine 10 10 U 
10 Benzo(a)Anthracene 10 10 U 
10 Chrysene 10 10 U 
10 bis(2-Ethylhexyl)Phthalate 10 10 U 
10 Di-n-Octyl Phthalate 10 10 U 
10 Benzo(b )Fluoranthene 10 10 U 
10 Benzo(k)Fluoranthene 10 10 U 
10 Benzo(a)Pyrene 10 10 U 
10 Indeno(1,2,3-cd)Pyrene 10 10 U 
10 Dibenz(a,h)Anthracene 10 10 U 
10 Benzo(g,h,~lene 10 10 U 

Notes: 

All units are ~g/l. 

Sample Quantitation Limit (SQL) is the CRQL multiplied by the dilution factor. 

SUMMARY OF CLP ORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Semivolatile Organics 

--------_. -- -- - --- ----------- - ---- --
Sample Point Sample Point 

MW-10D MW-10R 

Date Sampled: 9/20/96 Date Sampled: 9/20/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 

Percent Solid: NA % Percent Solid: NA % 

SQL Result Qual SQL Result Qual 

10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U _ _ 10 __ - - 10 U 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D. 

ACCESSlcaMstad.mb1svoc report (11/6/96) new wells 
1/17/974:04:01 PM Golder Associates 

943-6222 

~ - ------_._- -----"--- ---- -~ ~ ~ 

Sample Point Sample Point 

MW-11R MW-14D 

Date Sampled: 9/24/96 Date Sampled: 9/23/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % 

SQL Result Qual SQL Result Qual 

10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 UJ 25 25 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 UJ 10 10 U 
10 10 UJ 10 10 U 
10 10 UJ 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U I 

10 10 U 10 10 U ' 

Page 2 of6 
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January 1997 

Matrix: Groundwater 

-- - ---.----~ 

Sample Point 

MW-14R 

Date Sampled:9/23/96 

Dilution Factor: 1.0 

Percent Solid: NA % 
CRQl Parameter SQl Result Qual 

10 Phenol 10 10 U 
10 bis(2-Chloroethyl)ether 10 10 U 
10 2-Chlorophenol 10 10 U 
10 1,3-Dichlorobenzene 10 10 U 
10 1,4-Dichlorobenzene 10 10 U 
10 1,2-Dichlorobenzene 10 10 U 
10 2-Methylphenol 10 10 U 
10 2,2'-Oxybis(1-Chloropropane) 10 10 U 
10 4-Methylphenol 10 10 U 
10 N-Nitroso-di-n-propylamine 10 10 U 
10 Hexachloroethane 10 10 U 
10 Nitrobenzene 10 10 U 
10 Isophorone 10 10 U 
10 2-Nitrophenol 10 10 U 
10 2,4-Dimethylphenol 10 10 U 
10 bis(2-Chloroethoxy)Methane 10 10 U 
10 2,4-Dichlorophenol 10 10 U 
10 1,2,4-Trichlorobenzene 10 10 U 
10 Naphthalene 10 10 U 
10 4-Chloroaniline 10 10 U 
10 Hexachlorobutadiene 10 10 U 
10 4-Chloro-3-Methylphenol 10 10 U 
10 2-Methylnaphthalene 10 10 U 
10 Hexachlorocyclopentadiene 10 10 U 
10 2,4,6-Trichlorophenol 10 10 U 
25 2,4,5-Trichlorophenol 25 25 U 
10 2-Chloronaphthalene 10 10 U 
25 2-Nitroaniline 25 25 U 
10 Dimethyl Phthalate 10 10 U 
10 Acenaphthylene 10 10 U 
10 2,6-Dinitrotoluene 10 10 U 
25 3-Nitroaniline 25 25 U 
10 Acenaphthene 10 10 U 
25 2,4-Dinitrophenol 25 25 U 
25 4-Nitrophenol 25 25 U ---_. 

Notes: 

All units are iJg/l. 

Sample Quantitation Limit (SQl) is the CRQl multiplied by the dilution factor. 

SUMMARY OF ClP ORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Semivolatile Organics 

-- - ---- -- -- - ---- ---- -- -- - ------- ----

Sample Point Sample Point 

MW-14RD MW-15D 

Date Sampled: 9/23/96 Date Sampled: 9/24/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 

Percent Solid: NA % Percent Solid: NA % 
SQl Result Qual SQl Result Qual 

-----
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
25 25 U 25 25 U 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D. 

ACCESSlcaristad.mb1svoc report (11/6/96) new wells 
1/17/974:07:26 PM Golder Associates 

943-6222 

---------- ------ - ------- -

Sample Point Sample Point 

MW-16D MW-17D 

Date Sampled: 9/23/96 Date Sampled: 9/19/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 

Percent Solid: NA % Percent Solid: NA % 
SQl Result Qual SQl Result Qual 

10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U. 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
25 25 U 25 25 U 
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January 1997 

Matrix: Groundwater 
----- --_ .. - - -----

Sample Point 

MW-14R 

Date Sampled:9/23/96 

Dilution Factor: 1.0 

Percent Solid: NA % 

CRQl Parameter SQl Result Qual 
10 Dibenzofuran 10 10 U 
10 2,4-Dinitrotoluene 10 10 U 
10 Diethylphthalate 10 10 U 
10 4-Chlorophenyl-phenylether 10 10 U 
10 Fluorene 10 10 U 
25 4-Nitroaniline 25 25 U 
25 4,6-Dinitro-2-methylphenol 25 25 U 
10 N-Nitrosodiphenylamine 10 10 U 
10 4-Bromophenyl-phenylether 10 10 U 
10 Hexachlorobenzene 10 10 U 
25 Pentachlorophenol 25 25 U 
10 Phenanthrene 10 10 U 
10 Anthracene 10 10 U 
10 Carbazole 10 10 U 
10 Di-n-butylphthalate 10 10 U 
10 Fluoranthene 10 10 U 
10 Pyrene 10 1 IN 
10 Butylbenzylphthalate 10 10 U 
10 3,3'-Dichlorobenzidine 10 10 U 
10 Benzo(a)Anthracene 10 10 U 
10 Chrysene 10 10 U 
10 bis(2-Ethylhexyl)Phthalate 10 10 U 
10 Di-n-Octyl Phthalate 10 10 U 
10 Benzo(b )Fluoranthene 10 10 U 
10 Benzo(k)Fluoranthene 10 10 U 
10 Benzo(a)Pyrene 10 10 U 
10 Indeno(1,2,3-cd)Pyrene 10 10 U 
10 Dibenz(a,h)Anthracene 10 10 U 
10 Benzo(g,!1DfIDlene 10 --.19 u 

Notes: 

All units are ~g/l. 

Sample Quant~ation Limit (SQL) is the CRQL multiplied by the dilution factor. 

SUMMARY OF ClP ORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Semivolatile Organics 

----- -- - ---- ---~ ---- -- ------ --
Sample Point Sample Point 

MW-14RD MW-15D 

Date Sampled: 9/23/96 Date Sampled: 9/24/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % 

SQl Result Qual SQl Result Qual 
-- -

10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 L-JL _ 10 10 U 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D. 

ACCESS\ca~stad.mb1svoc report (11/6/96) new wells 
1/17/974:04:11 PM Golder Associates 

943-6222 

---- -- - - --_ ... _----- --------
Sample Point Sample Point 

MW-16D MW-17D 

Date Sampled: 9/23/96 Date Sampled: 9/19/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 

Percent Solid: NA% Percent Solid: NA % 

SQl Result Qual SQl Result Qual 

10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 .U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 1 J 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
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January 1997 

Matrix: Groundwater 
- -- -

Sample Point 

MW-18D 

Date Sampled:9/19/96 

Dilution Factor: 1.0 

Percent Solid: NA % 

CRQl Parameter SQl Result Qual 
10 Phenol 10 10 U 
10 bis(2-Chloroethyllether 10 10 U 
10 2-Chlorophenol 10 10 U 
10 1,3-Dichlorobenzene 10 10 U 
10 1,4-Dichlorobenzene 10 10 U 
10 1,2-Dichlorobenzene 10 10 U 
10 2-Methylphenol 10 10 U 
10 2,2'-Oxybis(1-Chloropropane 1 10 10 U 
10 4-Methylphenol 10 10 U 
10 N-Nitroso-di-n-propylamine 10 10 U 
10 Hexachloroethane 10 10 U 
10 Nitrobenzene 10 10 U 
10 Isophorone 10 10 U 
10 2-Nitrophenol 10 10 U 
10 2,4-Dimethylphenol 10 10 U 
10 bis(2-ChloroethoxylMethane 10 10 U 
10 2,4-Dichlorophenol 10 10 U 
10 1,2,4-Trichlorobenzene 10 10 U 
10 Naphthalene 10 10 U 
10 4-Chloroaniline 10 10 U 
10 Hexachlorobutadiene 10 10 U 
10 4-Chloro-3-Methylphenol 10 10 U 
10 2-Methylnaphthalene 10 10 U 
10 Hexachlorocyclopentadiene 10 10 U 
10 2,4,6-Trichlorophenol 10 10 U 
25 2,4,5-Trichlorophenol 25 25 U 
10 2-Chloronaphthalene 10 10 U 
25 2-Nitroaniline 25 25 U 
10 Dimethyl Phthalate 10 10 U 
10 Acenaphthylene 10 10 U 
10 2,6-Dinitrotoluene 10 10 U 
25 3-Nitroaniline 25 25 U 
10 Acenaphthene 10 10 U 
25 2,4-Dinitrophenol 25 25 U 
25 4-Nitrophenol 25 25 U 

SUMMARY OF CLP ORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Semivolatile Organics 

- - - -- -

Sample Point Sample Point 

MW-18DD PW-01 

Date Sampled: 9/19/96 Date Sampled: 9/23/96 

Dilution Factor: 1.0 Dilution Factor: 1.0 

Percent Solid: NA % Percent Solid: NA % 

SQl Result Qual SQl Result Qual -
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
25 25 U 25 25 UJ 

- ----- --- -- -- -

Sample Point 

Date Sampled: 

Dilution Factor: 

Percent Solid: % 

SQl Result Qual 

--------- -~-----~---~---------~-Notes: 

All units are ~gll. 

Sample Quantitation Limit (SQL) is the CRQL multiplied by the dilution factor. 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D. 

ACCESS\ca~stad.mb1 svoc report (11/6/96) new wells 
1/17/974:07:36 PM Golder Associates 

943-6222 

-- - ---- ------ -

Sample Point 

Date Sampled: 

Dilution Factor: 

Percent Solid: % 

SQl Result Qual 

------~- ---
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January 1997 

Matrix: Groundwater 

---._-- -- ------- ---- ---

Sample Point 

MW-18D 

Date Sampled:9/19/96 

Dilution Factor: 1.0 

Percent Solid: NA% 

CRQl Parameter SQl Result Qual 
10 Dibenzofuran 10 10 U 
10 2,4-Dinitrotoluene 10 10 U 
10 Diethylphthalate 10 10 U 
10 4-Chlorophenyl-phenylether 10 10 U 
10 Fluorene 10 10 U 
25 4-Nitroaniline 25 25 U 
25 4,6-Dinitro-2-methylphenol 25 25 U 
10 N-Nitrosodiphenylamine 10 10 U 
10 4-Bromophenyl-phenylether 10 10 U 
10 Hexachlorobenzene 10 10 U 
25 Pentachlorophenol 25 25 U 
10 Phenanthrene 10 10 U 
10 Anthracene 10 10 U 
10 Carbazole 10 10 U 
10 Di-n-butylphthalate 10 10 U 
10 Fluoranthene 10 10 U 
10 Pyrene 10 10 U 
10 Butylbenzylphthalate 10 10 U 
10 3,3'-Dichlorobenzidine 10 10 U 
10 Benzo(a)Anthracene 10 10 U 
10 Chrysene 10 10 U 
10 bis(2-Ethylhexyl)Phthalate 10 10 U 
10 Di-n-Octyl Phthalate 10 10 U 
10 Benzo(b )Fluoranthene 10 10 U 
10 Benzo(k)Fluoranthene 10 10 U 
10 Benzo(a)Pyrene 10 10 U 
10 Indeno(1,2,3-cd)pyrene 10 10 U 
10 Dibenz(a,h)Anthracene 10 10 U 
10 Benz~(g,!1D~lene - 10 10 _U_ 

Notes: 

All units are IJgll. 

Sample Quantitation Limit (SQl) is the CRQl multiplied by the dilution factor. 

SUMMARY OF CLP ORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Semivolatile Organics 

------ -- - - -- -- ----------- ---
Sample Point Sample Point 

MW-18DD PW-01 

Date Sampled: 9/19/96 Date Sampled: 9/23/96 
Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % 
SQl Result Qual SQl Result Qual 

-- -

10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
25 25 U 25 25 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 UJ 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 UJ 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 UJ 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 10 U 10 10 U 
10 1Q __ ~~ __ 10 10 U 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D. 

ACCESS\cartstad.mb1svoc report (11/6/96) new wells 
1/17/974:04:19 PM Golder Associates 

-- -"-~- - ---

943-6222 

--------- --------- -

Sample Point Sample Point 

Date Sampled: Date Sampled: 

Dilution Factor: Dilution Factor: 
Percent Solid: % Percent Solid: % 
SQl Result Qual SQl Result Qual 

I 
I 

---
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January 1997 

Matrix: Groundwater 

--- ----------- ---

SUMMARY OF CLP ORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Pesticides 1 PCBs 

943-6222 

-- -------- - ---- --- - - -- - -_.- --
Sample Point Sample Point 

MW-08R MW-10D 

Date Sampled:9/19/96 Date Sampled: 9/20/96 
Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % 

CRQl Parameter SQl Result Qual SQl Result Qual 
0.05 alpha-BHC 0.05 0.05 U 0.05 0.05 U 
0.05 beta-BHC 0.05 0.05 U 0.05 0.05 U 
0.05 delta-BHC 0.05 0.05 U 0.05 0.05 U 
0.05 gamma-BHC (Lindane) 0.05 0.05 U 0.05 0.05 U 
0.05 Heptachlor 0.05 0.05 U 0.05 0.05 U 
0.05 Aldrin 0.05 0.05 U 0.05 0.05 U 
0.05 Heptachlor Epoxide 0.05 0.05 U 0.05 0.05 U 
0.05 Endosulfan I 0.05 0.05 U 0.05 0.05 U 
0.1 Dieldrin 0.1 0.1 U 0.1 0.1 U 
0.1 4,4'-DDE 0.1 0.1 U 0.1 0.1 U 
0.1 Endrin 0.1 0.1 U 0.1 0.1 U 
0.1 Endosulfan II 0.1 0.1 U 0.1 0.1 U 
0.1 4,4'-000 0.1 0.1 U 0.1 0.1 U 
0.1 Endosulfan Sulfate 0.1 0.1 U 0.1 0.1 U 
0.1 4,4'-DDT 0.1 0.1 U 0.1 0.1 U 
0.5 Methoxychlor 0.5 0.5 U 0.5 0.5 U 
0.1 Endrin Ketone 0.1 0.1 U 0.1 0.1 U 
0.1 Endrin Aldehyde 0.1 0.1 U 0.1 0.1 U 

0.05 alpha-Chlordane 0.05 0.05 U 0.05 0.05 U 
0.05 gamma-Chlordane 0.05 0.05 U 0.05 0.05 U 

5 Toxaphene 5 5 U 5 5 U 
1 Aroclor-1016 1 1 U 1 1 U 
2 Aroclor-1221 2 2 U 2 2 U 
1 Aroclor-1232 1 1 U 1 1 U 
1 Aroclor-1242 1 1 U 1 1 U 
1 Aroclor-1248 1 1 U 1 1 U 
1 Aroclor-1254 1 1 U 1 1 U 
1 Aroclor-1260 1 1 U 1 1 U 

Notes: 
,--

All units are 1J9/1. 

Sample Quantitation Limit (SQl) is the CRQl multiplied by the dilution factor. 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D_ 

Sample Point 

MW-10R 

Date Sampled: 9/20/96 

Dilution Factor: 1.0 

Percent Solid: NA % 

SQl Result Qual 

0.05 0.05 U 
0.05 0.05 U 
0.05 0.05 U 
0.05 0.05 U 
0.05 0.05 U 
0.05 0.05 U 
0.05 0.05 U 
0.05 0.05 U 
0.1 0.1 U 
0.1 0.1 U 
0.1 0.1 U 
0.1 0.1 U 
0.1 0.1 U 
0.1 0.1 U 
0.1 0.1 U 
0.5 0.5 U 
0.1 0.1 U 
0.1 0.1 U 

0.05 0.05 U 
0.05 0.05 U 

5 5 U 
1 1 U 
2 2 U 
1 1 U 
1 1 U 
1 1 U 
1 1 U 
1 1 U 

ACCESSlcar1stad.mb1\pest report (11/6/96) new wells 
1/21/973:12:29 PM Golder Associates 

- -~------ --- - -
Sample Point Sample Point 

MW-11R MW-14D 

Date Sampled: 9/24/96 Date Sampled: 9/23/96 
Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % 
SQl Result Qual SQl Result Qual 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.5 0.5 U 0.5 0.5 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 

0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 

5 5 U 5 5 U 
1 1 U 1 1 U 
2 2 U 2 2 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U 1 1 U . 

I 
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January 1997 

Matrix: Groundwater 

------- - --------
Sample Point 

MW-14R 

Date Sampled:9/23/96 

Dilution Factor: 1.0 

Percent Solid: NA % 

CRQl Parameter SQl Result Qual 
0.05 alpha-BHC 0.05 0.05 U 
0.05 beta-BHC 0.05 0.05 U 
0.05 delta-BHC 0.05 0.05 U 
0.05 gamma-BHC (Lindane) 0.05 0.05 U 
0.05 Heptachlor 0.05 0.05 U 
0.05 Aldrin 0.05 0.05 U 
0.05 Heptachlor Epoxide 0.05 0.05 U 
0.05 Endosulfan I 0.05 0.05 U 
0.1 Dieldrin 0.1 0.1 U 
0.1 4,4'-DDE 0.1 0.1 U 
0.1 Endrin 0.1 0.1 U 
0.1 Endosulfan \I 0.1 0.1 U 
0.1 4,4'-DDD 0.1 0.1 U 
0.1 Endosulfan Sulfate 0.1 0.1 U 
0.1 4,4'-DDT 0.1 0.1 U 
0.5 Methoxychlor 0.5 0.5 U 
0.1 Endrin Ketone 0.1 0.1 U 
0.1 Endrin Aldehyde 0.1 0.1 U 

0.05 alpha-Chlordane 0.05 0.05 U 
0.05 gamma-Chlordane 0.05 0.05 U 

5 Toxaphene 5 5 U 
1 Aroclor-1016 1 1 U 
2 Aroclor-1221 2 2 U 
1 Aroclor-1232 1 1 U 
1 Aroclor-1242 1 1 U 
1 Aroclor -1248 1 1 U 
1 Aroclor-1254 1 1 U 
1 Aroclor-1260 1 1 ~ 

Notes: 

All units are ~g/'-

Sample Quantitation Limit (SQl) is the CRQl multiplied by the dilution factor. 

SUMMARY OF ClP ORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Pesticides 1 PCBs 

---- -------- -- --- ------- ----_. 
Sample Point Sample Point 

MW-14RD MW-15D 

Date Sampled: 9/23/96 Date Sampled: 9/24/96 
Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA % Percent Solid: NA % 

SQl Result Qual SQl Result Qual 
--- ---

0.05 0.05 U 0.05 0.051 U 
0.05 0.05 U 0.05 0.022 U 
0.05 0.05 U 0.05 0.051 U 
0.05 0.05 U 0.05 0.051 U 
0.05 0.05 U 0.05 0.051 U 
0.05 0.05 U 0.05 0.051 U 
0.05 0.05 U 0.05 0.051 U 
0.05 0.05 U 0.05 0.051 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 J 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 J 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.5 0.5 U 0.5 0.51 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.013 J 

0.05 0.05 U 0.05 0.051 U 
0.05 0.05 U 0.05 0.051 U 

5 5 U 5 5.1 U 
1 1 U 1 1 U 
2 2 U 2 2 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U 1 1 U 

---~ 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D. 

ACCESS\carlstad.mb1 \pest report (11/6/96) new wells 
11211973:12:34 PM Golder Associates 

943-6222 

----~-~.-- --------- ---

Sample Point Sample Point 

MW-16D MW-17D 

Date Sampled: 9/23/96 Date Sampled: 9/19/96 
Dilution Factor: 1.0 Dilution Factor: 1.0 
Percent Solid: NA% Percent Solid: NA % 
SQl Result Qual SQl Result Qual 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.5 0.5 U 0.5 0.5 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 

0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 

5 5 U 5 5 U 
1 1 U 1 1 U 
2 2 U 2 2 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U l_~ 1 U 
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January 1997 

Matrix: Groundwater 
-----~ ---- - -------

Sample Point 

MW-18D 

Date Sampled:9/19/96 

Dilution Factor: 1.0 

Percent Solid: NA % 

CRQL Parameter SQL Result Qual 

0.05 alpha-BHC 0.05 0.05 U 
0.05 beta-BHC 0.05 0.05 U 
0.05 delta-BHC 0.05 0.05 U 
0.05 gamma-BHC (Lindane) 0.05 0.05 U 
0.05 Heptachlor 0.05 0.05 U 
0.05 Aldrin 0.05 0.05 U 
0.05 Heptachlor Epoxide 0.05 0.05 U 
0.05 Endosulfan I 0.05 0.05 U 
0.1 Dieldrin 0.1 0.1 U 
0.1 4,4'-DDE 0.1 0.1 U 
0.1 Endrin 0.1 0.1 U 
0.1 Endosulfan II 0.1 0.1 U 
0.1 4,4'-DDD 0.1 0.1 U 
0.1 Endosulfan Sulfate 0.1 0.1 U 
0.1 4,4'-DDT 0.1 0.1 U 
0.5 Methoxychlor 0.5 0.5 U 
0.1 Endrin Ketone 0.1 0.1 U 
0.1 Endrin Aldehyde 0.1 0.1 U 

0.05 alpha-Chlordane 0.05 0.05 U 
0.05 gamma-Chlordane 0.05 0.05 U 

5 Toxaphene 5 5 U 
1 Aroclor-1016. 1 1 U 
2 Aroclor-1221 2 2 U 
1 Aroclor-1232 1 1 U 
1 Aroclor-1242 1 1 U 
1 Aroclor-1248 1 1 U 
1 Aroclor-1254 1 1 U 
1 Aroclor-1260 1 1 U 

SUMMARY OF CLP ORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Pesticides 1 PCBs 

________ _ __ - __ 0 __ "- --_._----- ------

Sample Point Sample Point 

MW-18DD PW-01 

~~ 

Date Sampled: 9/19/96 Date Sampled: 9/23/96 
Dilution Factor: 1.0 Dilution Factor: 1.0 

Percent Solid: NA % Percent Solid: NA % 

SQL Result Qual SQL Result Qual --
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 
0.5 0.5 U 0.5 0.5 U 
0.1 0.1 U 0.1 0.1 U 
0.1 0.1 U 0.1 0.1 U 

0.05 0.05 U 0.05 0.05 U 
0.05 0.05 U 0.05 0.05 U 

5 5 U 5 5 U 
1 1 U 1 1 U 
2 2 U 2 2 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 1 U 1 1 U 
1 U 1 1 U 

Sample Point 

Date Sampled: 

Dilution Factor: 

Percent Solid: 

SQL Result 

1.~ .. ~--~~---
Notes: 

All units are IJg/I. 

Sample Quantitation Limit (SQL) is the CRQL multiplied by the dilution factor. 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D. 

ACCESSlcarlstad.mb1lpest report (11/6/96) new wells 
1/21/973:12:37 PM Golder Associates 

943-6222 

------ - ------ -- - - -- --
Sample Point 

Date Sampled: 

Dilution Factor: 

% Percent Solid: % 

Qual SQL Result Qual 

I 

I 

---- --
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January 1997 

Matrix: Groundwater 

Sample Point 

MW-08R 

Date Sampled: 9/19/96 

Dilution Factor: NA 

Percent Solid: NA % 
Para 

Alumin 
Antimo 
Arseni 
Barium 
Berylli 
Cadm 
Calciu 
Chrom 
Cobalt 
Coppe 
Iron 
Lead 
Magne 
Manga 
Mercu 
Nickel 
Potass 
Selen· 
Silver 
Sodiu 
Thalliu 
Vanad 
Zinc 

---
neter 
---

Jm 

IDL~-Resu!fi_QUal-CRDL 

200 28.2 174 B 

SY5ll1i 
Notes: 

lY 

m 
1m 
1 

um 

;ium 
lese 
{ 

um 
m 

I 

n 
Jm 

.a 

All units are IJg/I. 

60, 
10 

200 
5 
5 

5000 
10 
50 
25 
100 
3 

5000 
15 
0.2 
40 

5000 
5 
10 

5000 
10 
50 
20 
10 

2.2 2.2 
2.3 2.3 
0.2 73.4 
0.1 0.1 
0.3 0.3 
11.0 308000 
1.6 163 
0.5 0.57 
1.8 10.7 

25.5 114 
1.3 1.3 
4.3 14700 
0.5 6.6. 
0.2 0.2 
1.6 15.7 

29.4 38800 
3.0 3 
0.6 0.6 

214.0 144000 
3.1 3.1 
0.6 4.2 
1.2 21.8 
10.0 10 

CRDL indicates Contract Required Detection Limit. 
IDL is the Instrument Detection Limit. 

I U 
U 
B 
U 
U 

B 
B 

U 

I 
B 
U 
B 
J 
U 

UJ 

U 
B 
J 
U 

SUMMARY OF INORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
TAL Metals 

Sample Point Sample Point 

MW-10D MW-10R 
Date Sampled: 9/20/96 Date Sampled: 9/20/96 
Dilution Factor: NA Dilution Factor: NA 
Percent Solid: NA % Percent Solid: NA % 

fDC=r- Resuit= Qual 

• .,"It f'"" CRDL CRDL IDL 
f-------

200 28.2 193 B 200 28.2 348.0 
60 2.2 3.5 B 60 2.2 2.2 U 
10 2.3 2.6 B 10 2.3 2.3 U 

200 0.2 40.9 B 200 0.2 25.7 

I 
B 

5 0.1 0.1 U 5 0.1 0.1 U 
5 0.3 0.31 B 5 I 0.3 0.3 B 

5000 11.0 88300 5000 11.0 91900.0 
10 1.6 373 

I 
10 1.6 5.3 B 

50 0.5 0.54 B 50 0.5 0.5 U 
25 1.8 8.6 

1 

B 25 1.8 4.5 B 
100 25.5 162 100 25.5 354.0 
3 1.3 1.7 B 3 1.3 1.3 U 

5000 4.3 527 I B 5000 4.3 4170.0 B 
15 0.5 4.3 

I 
B 15 0.5 14.9 B 

0.2 0.2 0.2 U 0.2 0.2 0.2 U 
40 1.6 13 I B 40 1.6 6.0 B 

5000 29.4 41100 I J 5000 29.4 3840.0 J 
5 3.0 3 

I 
U 5 3.0 3.0 U 

10 0.6 0.6 UJ 10 0.6 0.6 UJ 
5000 214.0 82100 I 5000 214.0 36700.0 

10 3.1 3.1 

I 
U 10 3.1 3.1 U 

50 0.6 48.1 B 50 0.6 28.3 B 
20 1.2 16.7 L J 20 1.2 24.1 J 
10 10.0 10 U 10 10.0 10.0 U 

The Qual column indicates the qualifier applied to the result following data validation. 
NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D. 

ACCESS\ca~slad.mb1\reportlmetals report (11/6/96) new wells 

1/17/974:12:50 PM Golder Associates 

943-6222 

Sample Point 

MW-11R 

Date Sampled: 9/24/96 

Dilution Factor: NA 

Percent Solid: NA % 

- CRDL fiDL-ResultTaual-

~ 28.2 361.0 I -
60 I 2.2 2.2 I U 
10 I 2.3 2.3 U 

200 I 0.2 34.3 B 
5 0.1 0.1 U 
5 I 0.3 0.3 U 

5000 I 11.0 1120000.0 
10 1.6 14.0 
50 0.5 0.5 U 
25 1.8 10.4 B 
100 25.5 362.0 
3 1.3 2.5 B 

5000 4.3 119.0 B 
15 0.5 

I 
3.7 B 

0.2 0.2 0.2 U 
40 1.6 4.3 B 

5000 29.4 10100.0 J 
5 3.0 3.0 UJ 
10 0.6 0.6 U 

5000 214.0 46300.0 I 
10 3.1 3.1 U 
50 0.6 62.8 
20 1.2 I 24.5 R 
10 10.0 I 10.0 U 
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January 1997 

Matrix: Groundwater 

Sample Point 

MW-14D 

Date Sampled: 9/23/96 

Dilution Factor: NA 

SUMMARY OF INORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 

Sample Point 

MW-14R 

Date Sampled: 9/23/96 

Dilution Factor: NA 

TAL Metals 

Sample Point 

MW-14RD 

Date Sampled: 9/23/96 

Dilution Factor: NA 

Sample Point 

MW-15D 

Date Sampled: 

Dilution Factor: 

9/24/96 

NA 

943-6222 

Percent Solid: NA % Percent Solid: NA % Percent Solid: NA % Percent Solid: NA % 

AI:::::
ter 

_ ~~~L ~~.~ _ ~~:It ~ -Qual·- ~.~:~-L=I~;~~I---~~:;~1 Q:~~ 
Antimony 60 2.2 2.2 U 60 2.2 2.2 I U 
Arsenic 10 2.3 8 B 10 2.3 3 I B 

~_;:~L ~:.~ -u<::~: I Q:aT -C:~Ll;:~- -:!:~;:itT·-QuaT 
60 2.2 2.2 I U 60 I 2.2 2.2 U 
10 2.3 2.6 I B 10 2.3 2.3 U 

Barium 200 0.2 61.4 B 
Beryllium 5 0.1 0.1 U 
Cadmium 5 0.3 0.48 B 
Calcium 5000 11.0 103000 
Chromium 10 1.6 434 
Cobalt 50 0.5 0.58 
Copper 25 1.8 22.1 
Iron 100 25.5 135 
Lead 3 1.3 1.3 
Magnesium 5000 4.3 150 
Manganese 15 0.5 2.9 
Mercury 0.2 0.2 0.2 
Nickel 40 1.6 9 
Potassium 5000 29.4 101000 
Selenium 5 3.0 4.1 
Silver 10 0.6 0.6 
Sodium 5000 214.0 120000 
Thallium 10 3.1 3.1 
Vanadium 50 0.6 87.3 
Zinc 20 1.2 54.3 

_fyanid~ 10 10.0 10.9 
Notes: 
All units are ~gll. 
CRDL indicates Contract Required Detection Limij. 
IDL is the Instrument Detection Limit. 

B 
B 

U 
B 
B 
U 
B 
J 
J 
U 

U 

R 

200 0.2 16 B 200 0.2 16.7 I B 200 I 0.2 108.0 1 B 
5 0.1 0.1 U 5 0.1 0.1 U 5 0.1 0.1 U 
5 0.3 0.3 U 5 0.3 0.3 I B 5 I 0.3 0.3 U 

5000 11.0 170000 5000 11.0 168000.0 5000 11.0 123000.0 
10 1.6 4 B 10 1.6 3.9 B 10 I 1.6 42.0 
50 0.5 0.5 U 50 0.5 0.5 U 50 0.5 0.5 
25 1.8 3.3 B 25 1.8 4.3 B 25 11.8 8.9 
100 25.5 1320 100 25.5 1310.0 100 25.5 290.0 
3 1.3 1.3 U 3 1.3 1.9 U 3 1.3 3.2 

5000 4.3 9760 5000 4.3 9300.0 5000 I 4.3 1270.0 
15 0.5 36.8 15 0.5 35.3 15 I 0.5 6.5 
0.2 0.2 0.2 U 0.2 0.2 0.2 U 0.2 0.2 0.2 
40 1.6 3.6 B 40 1.6 5.9 B 40 1.6 18.9 

5000 29.4 2520 J 5000 29.4 2500.0 J 5000 29.4 14800.0 
5 3.0 3 UJ 5 3.0 3.0 UJ 5 3.0 3.0 
10 0.6 0.6 U 10 0.6 0.6 U 10 0.6 0.6 

U 
B 

B 
B 
U 
B 
J 

UJ 
U 

10 3.1 3.1 U 10 3.1 3.1 I U 10 3.1 3.1 U 
5000 214.0 36000 5000 [214.0 35400.0 5000 214.0 55900.0 

50 0.6 9.8 B 50 0.6 9.6 B 50 0.6 21.7 B 
20 1.2 68.2 R 20 1.2 73.9 I R 20 I 1.2 32.2 R 
10 10.0 10 U 10_ 1.0..9_ JQ.L~ _1_0 __ lJ.Q.0 10.0 U 

The Qual column indicates the qualifier applied to the result following data validation. 
NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 
MW-18DD is a field duplicate of MW-18D. 
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January 1997 

Matrix: Groundwater 

Sample Point 

MW-16D 

Date Sampled: 9/23/96 

Dilution Factor: NA 

Percent Solid: NA % 

AI:::::
ter -C:~L~~.~ ~. R:::I(-f~u~--

Antimony 60 2.2 2.2 U 
Arsenic 10 2.3 2.3 U 
Barium 200 0.2 184 B 
Beryllium 5 0.1 0.1 U 
Cadmium 5 0.3 0.3 U 
Calcium 5000 11.0 224000 
Chromium 10 1.6 2.1 B 
Cobalt 50 0.5 0.5 U 
Copper 25 1.8 5.8 B 
Iron 100 25.5 41.9 B 
Lead 3 1.3 1.9 B 
Magnesium 5000 4.3 4570 B 
Manganese 15 0.5 3.1 B 
Mercury 0.2 0.2 0.2 U 
Nickel 40 1.6 4.4 B 
Potassium 5000 29.4 12100 J 
Selenium 5 3.0 3 UJ 
Silver 10 0.6 0.6 U 
Sodium 5000 214.0 93100 

T. hallium 10 3.1 l 3.1 I' U 
Vanadium 50 0.6 10 B 
Zinc 20 1.2 50.6 I R 

_ Cy~nide 10 10.0 __ 10 __ LtL 
Notes: 
All units are Ilg/i. 
CRDL indicates Contract Required Detection Lim~. 

IDL is the Instrument Detection Limit. 

SUMMARY OF IN ORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
TAL Metals 

Sample Point 

MW-17D 
Sample Point 

MW-18D 
Date Sampled: 9/19/96 Date Sampled: 9/19/96 

Sample Point 

MW-18DD 

Date Sampled: 9/19/96 
Dilution Factor: NA Dilution Factor: NA Dilution Factor: NA 

943-6222 

Percent Solid: NA % Percent Solid: NA % Percent Solid: NA % 

C::L-- ~:~- -R:::I!~ p~ua~ ~::L- ~:.~ .. ~. :::~:~ r9i~.-C~::C:I~:a~~-~~:~:~~t _ r~u~~ 
60 2.2 2.2 U 60 2.2 2.2 I U 60 2.2 2.2 
10 2.3 2.3 U 10 2.3 2.3 U 10 2.3 2.3 

200 0.2 64.6 B 200 0.2 35.4 B 200 0.2 35.1 
5 0.1 0.1 U 5 0.1 0.1 U 5 0.1 0.1 
5 0.3 0.34 B 5 0.3 0.3 U 5 0.3 0.3 

5000 11.0 254000 5000 11.0 297000.0 5000 11.0 296000.0 I 
10 1.6 6.1 B 10 1.6 3.2 B 10 1.6 2.5 
50 0.5 1.7 B 50 0.5 0.9 B 50 0.5 1.0 
25 1.8 4.7 B 25 1.8 6.3 B 25 1.8 6.1 
100 25.5 945 100 25.5 138.0 100 25.5 128.0 
3 1.3 1.3 U 3 1.3 1.3 U 3 1.3 1.9 

5000 4.3 57300 5000 4.3 I 48500.0 5000 4.3 48500.0 
15 0.5 1360 15 0.5 I 318.0 15 0.5 319.0 
0.2 0.2 0.2 U 0.2 0.2 0.2 U 0.2 0.2 0.2 
40 1.6 41.5 40 1.6 I 29.4 B 40 1.6 30.6 

5000 29.4 7640 J 5000 29.4 5690.0 J 5000 29.4 5690.0 
5 3.0 I 3 U 5 3.0 I 3.0 U 5 3.0 3.0 
10 0.6 0.6 UJ 10 0.6 0.6 UJ 10 0.6 0.6. 

U 
U 
B 
U 
U 

B 
B 
B 

B 

U 
B 
J 
U 
UJ 

5000 214.0

1
244000 5000 214.0.1199000.0 5000 I 214.0 199000.0 I 

10 3.1 3.1 lU 10 3.1 3.1 LL 10 1 3.1 3·U U 
50 0.6 1.9 B 50 0.6 4.8 B 50 0.6 4.7 B 
20 1.2 13.7 J 20 1.2 18.4 J 20 1.2 31.8 J 
10 10.0 __ .J.~_ _U__ 10 10.0J JO.O_ U _-.-1Q...-l!.ill.o _l,J_ 

The Qual column indicates the qualifier applied to the result following data validation. 

NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D, 

ACCESSlcarlstad.mbl\reportlmetals report (11/6/96) new wells 
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-------~ 

January 1997 

Matrix: Groundwater 

Sample Point 

PW-01 

Date Sampled: 9/23/96 

Dilution Factor: 1 

Percent Solid: NA -----
Parameter CRDL IDL Result 
---

Aluminum 200 28.2 238 
Antimony 60 2.2 2.2 
Arsenic 10 2.3 2.3 
Barium 200 0.2 68.2 
Beryllium 5 0.1 0.1 
Cadmium 5 0.3 0.3 
Calcium 5000 11.0 35100 
Chromium 10 1.6 1.6 
Cobalt 50 0.5 0.5 
Copper 25 1.8 21.6 
Iron 100 25.5 27 
Lead 3 1.3 1.9 
Magnesium 5000 4.3 6770 
Manganese 15 0.5 7.7 
Mercury 0.2 0.2 0.2 
Nickel 40 1.6 3 
Potassium 5000 29.4 1970 
Selenium 5 3.0 3 
Silver 10 0.6 0.6 
Sodium 5000 214.0 37000 
Thallium 10 3.1 3.1 
Vanadium 50 0.6 0.93 
Zinc 20 1.2 38.6 
Cyanide 10 10.0 10 

Notes: 
All units are !)g/1. 

CRDL indicates Contract Required Detection Limit. 
IDL is the Instrument Detection Limit. 

% 

Qual 

U 
U 
B 
U 
U 

U 
U 
B 
B 
B 

B 
U 
B 
J 

UJ 
U 

U 
B 
R 
U 

SUMMARY OF INORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
TAL Metals 

Sample Point Sample Point 

Date Sampled: Date Sampled: 

Dilution Factor: Dilution Factor: 

Percent Solid: % Percent Solid: 
------1DLl--Resuit--j Quai -~RDL poL r-Result CRDL 
---- ---~ ---- -----

I I I I 
I I 

I I 
I 

I 
I 
I 

I 
I 

I 
I 

I 
I 

- - -~-

The Qual column indicates the qualifier applied to the result following data validation. 
NA indicates Not Applicable. 

MW-14RD is a field duplicate of MW-14R. 

MW-18DD is a field duplicate of MW-18D. 

ACCESSlcarlstad.mb1lreportlmetals report (11/6/96) new wells 

1/17/974:13:00 PM Golder Associates 

943-6222 

Sample Point ! 

Date Sampled: 

Dilution Factor: 

% Percent Solid: % ---I-ii--Qual 
eRDL I'DL R.,"1t I Q,,' 

I I . 

I 

I 
I 
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January 1997 

Matrix: Groundwater 
------

Sample Point 

MW-08R 

Date Sampled:9/19/96 

Dilution Factor: NA 

Percent Solid: NA % 

Parameter Result Qual 

Alkalinity 35.2 
Chloride 635 
Ethane 100 U 
Ethene 100 U 
Methane 135 
Nitrate-Nitrite 0.1 U 
Phosphorus, Total 0.1 U 
Sulfate 251 
Sulfide 2 U 
TKN 0.35 
Total Organic Carbon 3.6 
Dissolved Iron 25.5 U 

Notes: 

SUMMARY OF INORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Indicator List Parameters 

------------- -----------
Sample Point Sample Point 

MW-10D MW-10R 

Date Sampled: 9/20/96 Date Sampled: 9120196 

Dilution Factor: NA Dilution Factor: NA 

Percent Solid: NA % Percent Solid: NA % 

Result Qual Result Qual 

73.5 36.8 
28.8 78.4 
100 U 100 U 
100 U 100 U 
100 U 100 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
330 181 

2 U 2 U 
0.45 0.21 
1.4 1.2 

25.5 U 25.5 U 

All units are mg/l except for the following: Ethane, Ethene, Methane, and Dissolved Iron. 

The Qual column indicates the qualifier applied by the laboratory to the result following data validation_ 

NA indicates Not Analyzed. 

Sample ID MW-14RD is field duplicate of MW-14R. 

Sample ID MW-18DD is field duplicate of MW-18D. 

ACCESSlcarlstad.mb1lindicator list parameters (11/6/96) new wells 
1121/97 3:10:34 PM Golder Associates 

943-6222 

----- ~I Sample Point Sample Point 

MW-11R MW-14D 

Date Sampled: 9/24/96 Date Sampled: 9123196 

Dilution Factor: NA Dilution Factor: NA 

Percent Solid: NA % Percent Solid: NA % 

Result Qual Result Qual 

121 150 
60.5 80.2 
100 U 100 U 
100 U 100 U 
100 U 100 U 
0.1 UJ 0.18 J 
0.1 U 0.1 U 
221 393 

3 3.1 
1.3 1.1 
5.3 J 3.6 J 

25.5 U 25.5 U 
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January 1997 

Matrix: Groundwater 

'---Sample-point 
MW-14R 

SUMMARY OF INORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Indicator List Parameters 

Sample Point 

MW-14RD 

._-
Sample Point 

MW-15D 

Sample Point 

MW-16D 

----

943-6222 

--- - --- --------------
Sample Point 

MW-17D 

Date Sampled:9/23/96 I Date Sampled: 9/23/96 I Date Sampled: 9/24/96 I Date Sampled: 9/23/96 I Date Sampled: 9/19/96 

Dilution Factor: NA Dilution Factor: NA Dilution Factor: NA Dilution Factor: NA Dilution Factor: NA 

Percent Solid: NA % Percent Solid: NA % Percent Solid: NA % Percent Solid: NA % Percent Solid: NA % 

Parameter Result Qual Result Qual Result Qual Result Qual Result Qual 

Alkalinity 
Chloride 
Ethane 
Ethene 
Methane 
Nitrate-Nitrite 
Phosphorus. Total 
Sulfate 
Sulfide 
TKN 
Total Organic Carbon 

16.4 
90.3 
100 
100 
100 
0.1 
0.1 
492 

2 
0.2 

U 
U 
U 
UJ 
U 

U 
U 
U 

_Dissolved Iron . ____ I __ 2~._5_.L~_U 
Notes: 

15.8 
91.3 
100 
100 
100 
0.1 
0.1 
379 

U 
U 
U 
UJ 
U 

2 U 
0.2 U 

U 
25.5 U 

- -------

All units are mgll except for the following: Ethane. Ethene. Methane. and Dissolved Iron_ 

The Qual column indicates the qualifier applied by the laboratory to the result following data validation. 

NA indicates Not Analyzed. 

Sample ID MW-14RD is field duplicate of MW-14R. 

Sample ID MW-18DD is field duplicate of MW-18D. 

214 
22.3 
100 
100 
100 
0.1 
0.1 
181 
2 

0.2 

25.5 

ACCESSlcarlstad.mb1Undicator list parameters (11/6/96) new wells 
1/21/973:10:36 PM Golder Associates 

U 
U 
U 
UJ 
U 

U 
U 
U 

__ ---'------U ___ 1-

172 
372 
100 
100 
323 
0.1 
0.1 
112 
2 

0.2 
1.5 

?5.5 

U 
U 

UJ 
U 

U 

J 
U 

257 
653 
100 
100 
100 
0.1 
0.1 
228 

2 
0.26 
3.5 
277 

U 
U 
U 
U 
U 

U 
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January 1997 

Matrix: Groundwater 

SUMMARY OF INORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Indicator List Parameters 

- _._--- ----- ------- --- -- - - --- -- -------------_._. 
Sample Point Sample Point 

MW-18D MW-18DD 

Date Sampled:9/19/96 Date Sampled: 9/19/96 

Dilution Factor: NA Dilution Factor: NA 

Percent Solid: NA % Percent Solid: NA % 

Parameter Result Qual Result Qual 

Alkalinity 147 142 
Chloride 717 722 
Ethane 100 U 100 U 
Ethene 100 U 100 U 
Methane 100 U 100 U 
Nitrate-Nitrite 0.1 U 0.1 U 
Phosphorus, Total 0.1 U 0.1 U 
Sulfate 263 256 
Sulfide 2 U 2 U 
TKN 0.3 0.26 
Total Organic Carbon 2.8 2.9 
Dissolved Iron 25.5 U NS 

---------
Notes: 
All units are mgll except for the following: Ethane, Ethene, Methane, and Dissolved Iron. 

The Qual column indicates the qualifier applied by the laboratory to the result following data validation. 

NA indicates Not Analyzed. 
Sample ID MW-14RD is field duplicate of MW-14R. 

Sample ID MW-18DD is field duplicate of MW-18D. 

Sample Point 

Date Sampled: 

Dilution Factor: 

Percent Solid: 

Result Qual 

ACCESSlcarlstad.mb1lindicator tist parameters (11/6/96) new wells 
1/21/973:10:37 PM Golder Associates 

% 

---------

943-6222 

-------- ---- - - - ----
Sample Point Sample Point 

Date Sampled: Date Sampled: 

Dilution Factor: Dilution Factor: 

Percent Solid: % Percent Solid: % 
Result Qual Result Qual 
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January 1997 

Matrix: Groundwater 

SUMMARY OF INORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Indicator List Parameters 

943-6222 

Sample Point 

MW-02D 

- --SamPJe pOi-nt----1----sampie-point ---1 Sample Point 1---samPle -Point 

MW-02R MW-05D MW-07D MW-08D 

Date Sampled:9/17/96 

Dilution Factor: NA 

Date Sampled: 9/18/96 

Dilution Factor: NA 

Percent Solid: NA % I Percent Solid: NA % 

Date Sampled: 9/18/96 I Date Sampled: 9/18/96 I Date Sampled: 9/18/96 
Dilution Factor: NA Dilution Factor: NA Dilution Factor: NA 

Percent Solid: NA % Percent Solid: NA % Percent Solid: NA % 

Parameter Result Qual Result Qual Result Qual Result Qual Result Qual 

Alkalinity 22.6 37.3 26.2 32.6 38.3 
Chloride 754 615 385 43.9 454 
Ethane 100 U 100 U 100 U 100 U 100 
Ethene 100 U 100 U 100 U 100 U 100 
Methane 287 125 104 100 U 474 
Nitrate-Nitrite 0.1 U 0.1 U 0.1 U 0.1 U 0.1 
Phosphorus, Total 0.1 U 0.1 U 0.1 U 0.1 U 0.14 
Sulfate 191 192 305 338 366 
Sulfide 2 U 2 U 2 U 2 U 2 
TKN 0.24 0.2 U 0.37 0.4 U 0.26 
Total Organic Carbon U 1 U U 1 U 1.3 

U 
U 

u 

U 

Dissolved Iron 25.5 U 25.5 U 25.5 U 25.5 U 25.5 U 
Notes: 
All units are mgll except for the following: Ethane, Ethene, Methane, and Dissolved Iron. 

The Qual column indicates the qualifier applied by the laboratory to the result following data validation. 

NA indicates Not Analyzed. 
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January 1997 

Matrix: Groundwater 

SUMMARY OF INORGANICS ANALYSES 
216 Paterson Plank Road Site 

Sample Results 
Indicator List Parameters 

943-6222 

Sample Point 

MW-11D 

----, - Sample Point-- -1----Sample Point r--SamplePoi-nt--I---Samplepoint··-

MW-12D RMW-13D 

Date Sampled:9/24/96 Date Sampled: 9/23/96 Date Sampled: 9/23/96 

Dilution Factor: NA Dilution Factor: 

Percent Solid: NA % Percent Solid: 

Parameter Result Qual Result 

Alkalinity 36.9 267 
Chloride 189 494 
Ethane 100 U 100 
Ethene 100 U 100 
Methane 599 505 
Nitrate-Nitrite 0.1 UJ 0.1 
Phosphorus, Total 0.1 U 0.1 
Sulfate 204 63.8 
Sulfide 2 U 2 
TKN 0.2 U 0.2 
Total Organic Carbon 1.5 2.6 

L. 
Dissolved Iron 25.5 U 223 

Notes: 
All units are mg/l except for the following: Ethane. Ethene, Methane, and Dissolved Iron. 
The Qual column indicates the qualifier applied by the laboratory to the result following data validation_ 

NA indicates Not Analyzed. 

NA Dilution Factor: 

NA % Percent Solid: 

Qual Result I 
39.6 
308 

U 100 
I U 100 

369 
UJ 0.1 

I U 0.1 
227 

U 2 
0.2 

J 1 
25.5 

- ------

ACCESS\carlstad.mb1~ndicator list parameters (11/6/96) 
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NA 

NA % 
Qual 

U 
U 

UJ 
U 

U 
U 
U 
U 

Date Sampled: Date Sampled: 

Dilution Factor: Dilution Factor: 

Percent Solid: % Percent Solid: % 
Result I Qual Result I Qual 
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